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PEEPACE. 



This little, book is intended to meet a difficulty which 
is probably felt more or less by all engaged in teach- 
ing Algebra to beginners. It is that while new ideas 
are being acquired, old ones are forgotten. In the 
belief that constant practice is the only remedy for 
this, the present series of miscellaneous exercises has 
been prepared. Their peculiarity consists in this, 
that though miscellaneous, they are yet progressive, 
and 'may be used by the pupil almost from the 
commencement of his studies. They are not intended 
to supersede the systematically arranged examples to 
be found in ordinary treatises on Algebra, but rather 
to supplement them. 

The exercises have been selected mainly from 
I'ecent School and College Examination ^Papers, and 
have been arranged on the following plan : the first 
forty, commencing with division, take in gradually 
such portions of the subject as are usually studied 
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before Surds; in Exercises XLI. to LY. Surds are 
introduced; in LVI. to LXX. Ratio, Proportion, 
Variation, the Progressions, and Indeterminate Equa- 
tions; and in LXXI. to 0. Permutations and Com- 
binations, the Binomial Theorem, and dotation. Lines 
have been placed to mark these divisions of the siibject, 
and it will be seen that the Exercises immediately pre- 
ceding them are considerably harder than some few of 
those which follow. This arrangement has been made 
to meet the wants of pupils of different abilities. The 
book being intended chiefly for Schools and Junior 
Students, the higher parts of Algebra have not been 
included* 

July 15, 1865. 



In the Seoond Edition very little change has 
been made : a few new examples have been intro- 
duced, and, it is hoped, all errors corrected. The 
Exercises are now stereotyped. 

I, Dban's Yabd, Wbstuinsteb, 
May I, 1867. 



ALGEBRAICAL EXERCISES. 



EXEBOISE I. 

1. If a^l, 6=2, <?=3, find the numerical value of 

c a a c 

2. Add together 

Say+Sy-Sto, — 3«+2y-64f, 2i»-6y + 32r, and —4x + 4z. 

From x-y+z take —x-y—z, 

3. Multiply 3a? + 2y - ;2f by ii? - 22/ -f- 3;2r, and prove your 
result by division. 

4. Divide a^—afi by a— a?, and prove your result by 
multiplication. 



EXEBOISB II. 

1. Add together 

— 7i»^ + 6i»2y - Sxyz + 2ii?;2f2, 

— 7^^ + &y^z + 4ry;8r — ;»*;&, 
--Za^ + 2a^Z'-Qxyz-\-\\xz\ 

and 9^''3?y-V3i?Z''acyz-\-9Dfi^'-xs^'\ryz^ \ 

also from the sum subtract 

2a;*y-3y*«+4ii?4f*. 

X 
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2. Simplify the expressions 
(i) a+(6-<?)-(a-<?), 
(ii) (7«"-6«y+6j^-(2«»+3«y-^ 

-(3««-.2«y)+(4ajy-.6^ 
X Multiply 2aj"-3y*-«y by 6a^-2ay, 
and divide 6a?'-4«*-19«8+23«*-13«+3 by 3d^-2d^+l. 

4. Divide 

tSXBRCISB lit. 

1. Simjplify the expression 

5a? -{30? -(2a? +3)}, 

3 

and find its value when «= -j. 

2. From -5a*+85»+c2^7^+g5^_3^ 
take -7a*-3«>'+6c"+9a&-4ftc-6(Wi. 

3. Multiply a^-^px-hg^ by aj"+/>«-^, 
and divide a*+a*6*+6* by a'-oJ+ft*. 

4. Solve the equations 
(i) 6a?-7=2a?+2, 

(ii) 2(«-l)+3(«-2)=4?. 

EXICROISB IV. 

1. Simplify 3a-[2a-2{a-(a-l)}+2]. 

Add together a"-6»+^, a*+ft«-^, 6"-a*-*.|, and 
from the sum subtract d^+^'-c'. 
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2. Multiply 3fl?+2a6+6a by a«-2a6 + 362 and prove 
your result by division. 

a Divide iC*-a^-«^+y* by ««+«y+y«. 

4. Solve the equations 

(ii) £J1,.^=14^5^. 



Exercise V. 

1. If ar^l, 6=2, c=3» c?=4, find the value of 

2. Add together 

6aa?-3fty+4tf;:?, -•2a»+46y-3^i2f, 
~ctos+*lhy-cZj ^dx-Why-^lOcz, 
and from the sum subtract ^ax-by—ez, 

3. Multiply 2«»-6a!»+4a?-l by 3^-/»+2j 
and divide ex* +5a^-h 60^ -17x4- 6 by 6a;"-7a?+2. 

4. Solve the equations 

(i) (iP-l)(^-2)+(a?-l)(4J-3)=»2(a?-2)(d?-3), 

«n 5-3^ . 5x 3 3-5ag 
^^ 4 '^3~2'""3~' 

EXEROISB YL 
1. Simplify 

3[4a?-6-2(3a:-4)+6{2«-3-(2;»-75^}]. 

1—2 
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2. Multiply s^^y^A-s^-ysi-zx-xy by x^y-^-z, 

3. Divide a*+a'6*+&* by a'+a&+&», 
and ar'+g^ by x-vy, 

4. Solve the equations 

Exercise VII. 

1. Simplify 

and find the value of {Js?T^-{-z)y.{J^+y^-z) when 
a?=8, y=6, 5f=4. 

2. Add together 

«'_? i' ^^^4.^ £! + !* + ? 

2 3'^4'2 34' 284' 
and from the sum take c^-a^^-, 

3. Multiplv a?2-2a^+y2 by aj»+2^+y*, and find the 
continued product of 



x-\-y, x-y, a^ + xy-\-y\ and a^-xy-^-y^ 



4. Divide ^^ + 27 by f +3, and a+2a? by a-24? to 



five terms. 

6. Solve the equations 
,.. x-l x-2 x—3 
W -2 3- = -!-' 

(u) (»+l)(«-2)=(«-3)(«+4). 
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EXBBGISB VIII. 

1. Add together 

.- a+6 . , a-6 
From —5-- take -g— • 

2. Simplify the expressions 



(1) ;i?-[{2^-a:-3(2a?+y)}-3(2a?+2^)], 
(ii) 3{a-2(6-tfTS)}, 
and find the numerical value of the latter when a=0, and 

3. Multiply x-h-z y-2 by -ga+Zy, and shew that 

(a? + 2)(2^+l)-(;i»-2)(2a?-l) = 10;2?. 

4. Divide a^+ft'+cS^Sflfj^ by a + 6 + c. 

5. Solve the equations 

(i) 2(a?+3)-3(iC-4) + 4(a?+5) = 38, 
,... 3^+1 . 2a}- 5 4x^1 2-a? 

Exercise IX. 

1. Find the value of (a - bf + (6 - cy + (<j - a)* when 

a=l, 5=2, <?=3, 

and of + — --2 — - when a?=5. 

x-hl x-S a?-2 
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2. Simplify 

3. Multiply a^+4flw?+6aj« by a^-3aa?-2^; 
and (^^a^^-^an^+W' by (f-^h^. 

4. Divide ia*a?-^^a»^+|aV+^flw*-a?' 

6 76 6 10 

, 2 , 4 , 1 . 
^^3^ 6^** + 2^- 

5. Solve the equations 
/..v 5^ d a ex 



EXEROISE X. 

1. If a=4, 6=3, c=2, <f = 1, find the numerical 
values of 

(i) {(a-&)((;+e^-(a-c)(6~rf)}(a-(ft 
(ii) h'-&, fiii) ^a«+36+c, 

2. Simplify the expression 
5a-7(6~c)-[6a-(36+2c) + 4c-{2a-(6+2<j-a)}]. 

3. Shew that 

and find the continued product of 

«»-j^', «2+y*, «*+y*, and 4j*+i^. 
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4. Divide 

and«*--; by a?--. 

or X 

5. Solve the equations 

(ii) 2a?-. {(2a? + 1) -(3a? -6)} = 36 

-.3[2a?-{lO-(2a?-l)}]. 

EXEftOISB HI. 

1. Simplify the following expressions 

(i) {2a?+y-(a?+2y)}x{3a?-2j^-(2a?-3y)}, 

and find the value of J + when ir=2. 

2. Add together 

3a+56-c, 2a-4& + c, o""<» + 3> 

and from the sum 8abtnict|-|-|. 



3. Multiply 3a?'+4ajV-a?y*+4y' by a?-2y, 

andaj*'-afy'+^ by a?"''+afy'4.^: 
Prove the result of the latter by division. 
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4. Divide 

0^—81 by a— 3, and a' by «'-«*(» 4 terms. 

5. Solre the equations 

(i) 6*-!f^ + i=3«+^+7, 



ii) ^^=.(.-1). 



EXERCISB XII. 

1. Simplify the expression 



also add 

2. If a = 2, find the numerical value of 

a*»-i + 2a-"i+(2a-l)*. 

3. The product of two algebraical expressions is 

4a2&a+2 (3a*-2ft*)-a5(5a«-ll&2)^ 
and one of them is 3a^+ 2a&— &^ ; find the other. 



4. Shew that 



^i:p=(^+y)(^-^+2^- 
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6. Solve the equations 

(i) |(^-8) + ?(^-9)-|(;i:-ll) = 7-^(^-n), 

r\ 3^-7 3a?-- 14 
^"^ 4a?+2""4a?-13' 

Exercise XIII. 

1. If a=5, &=3, (x=l, find the numerical values of 
n a'-&^ 2a-f5& a2_c2 



«'+«& + &■ 26-c a+2&+(j' 
(ii) N/5a5»+ v'9&c-2 4^3a+i^-2c. 

2. Add together 

3a3+a2|^-2a62+^^ 3a&2-2a25+a3, a«5-a62+3&3, 
and subtract half the sum from 

3. Multiply <7 - o + 1 hy — + - - 1, and find the square 
ofiB2+2aa?-3a2. 

4. Divide a^' - 6 (a" + &) y + a6' by ay - 5, 

and ?«»-4a?*+?aj»-^a^»-~^+27 by|'-.a?+3. 

4 b 4 4 2 

5. Solve the following equations 
(i) lJ-|(3a;-2)=^(2-^), 

(11) — e («+2)=^-. 

6. A boy is one-third the age of his &ther, and has a 
brother one-sixth of his own age ; the ages of all three 
amount to 50 years. Find the age of each. 
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EXEBOISB XIV. 

1. Multiply together 

and divide d?^*-f ^-f 1 by the continued product 

2. Find the cube of ^ - 2y + Zz^ and the fourth power 
of 2a*-3adr. 

3. Find the values of 






/441a»yo a/_ 

4. Solve the equations 

(i) •6a?+-6a?+-8 = -75;r+*26, 

-.. a-l \fx-6 14-2a?\ iP-9 7 

('«) (F-a>-(f-5)-^=o- 

3 3 

5. If in a theatre r of the seats are in the pit, r^ in 

the lower gallery, = in the upper, and there are 50 re- 
served seats, how many are there altogether ) 

6. Prove that 
(a+5)«-(c+rf)*+(a+c)'-(&+rf)2=2(a-(Q(a+6+c+cf). 
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Exercise XV* 

1. By what expression most a?— he he multipliod that 
the product may be 

2. Simplify, 

and find the cube of - + - . 
a X 

3. Extract the square root of 

4. Find the value of 



3a?^14, 



6. In a certain examination, three-fourths of a boy's 
marks were gained by translation, one-eighth by mathe- 
matics, and one-tenth by Latin prose: he abo obtained pne 
mark for French. How many marks did he obtain for each 
subject ? 

Exercise XYL 
1. Simplify 

(i) 6a-7(ft-c)-[6a-(35+2c)+4c-{2a-(5+2<5-o)}], 
(ii) (2a-a?)(25-y) + (a+2a?)(&+2y)-5(a5+«y). 



when 


J8»=aj' + ; 


5. 


Solve the equations 

, 6^-7 2d?+7 
^^^ 2 3 ' 




^"^ «-2 3^-4' 
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% Divide 

(i) 6dJ«+5;»»+6iB*-17ii?+6by6a^-7iiy+2, 
(ii) (a+6)(a+c)-(rf+&)(^+<?)bya-dL 

3. Extract the fourth root of 

4. Find the g.o.m. of 

«'-2^-a»-3 andd?»+2;c2^2^^1^ 

5. Solve the equations 

... ar ^ 2 1/2 ^\ ^ 
« 6— 3—§V5-3J = '' 

4^-8 20-^ a?+4__ 

(") "To r'-^~3~"^*- 

6. Two men receive the same sum ; but if one were to 
receive 15 shillings more, and the other 9 shillings less, the 
one would receive three times as much as the other. What 
sam did Uiey receive 1 

EXEROISB XVII. 

1. Write down the square and cube of — 3<m*, and 
the square and cu be roots of 6 4a"y^g"^ Find the value 
of n/?+6c+2- N/c*-3a5 + 20, when a=3, &=4, <:=6. 

2. If2«=sa+&+<;, find the value of 

*(*-a)(*— 5)(*-c), 

and shew that if any two of the quantities a, &, 6 be equal, 
the result is divisibfe by the square of the third. 
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3. Prove that -^ is contained c? + 2a^+ Sot" + 6* 
times in a'-^. 

4. Find both the G.O.M. and the I1.0.M. of 

a^—4aa^ + 5a^X''2cfl and ;p'-2a^4?-4a^. 

5. Solve the equations 

,.. 3a; 4-1 2:i?-5 4il?-l . 2-5? 

(ii) i|3a?-6-5(y-5)} + 13(a;-6)4-l=0. 

6. ^ and B begin trade, ^ with 3 times as much stock 
as B, They each gain £50, and then 3 times ^'s stock is 
exactly equal to 7 times ^'s. What were their origiaal 
stocks? 



Exercise XVIII. 

1. Find the numerical value of 

08+^8 ^ ^.53 



where a= -^ and&=2. 
Simplify the expression 

a(26 + 3c)-{c(2a+&)-6((;-2a)}. 

2. Divide 

a^ + {Aab-b^af-{a-21>){a^+Zb*) by iC-a+25. 

3. Extract the square root of 

a?«+9+4a-6a?-12- + 4^. 
a Or 
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4. Find the g.o.m. of 
16aj'-24«'-9a;-6 and 6aj'+2a?3-3ar+18. 

5. Solve the equations 

,.. 07-1 . 23-5? ^ 4+4? 
(0 -7-*-6-=7- — • 

r\ 7a? + 16 a?+8 23 ^ 



(iii) { 



6^+11^=146, 
115?+ 6y=110. 



6. One-tenth of a rod is coloured red, one-twentieth 
orange, one-thirtieth yellow, one-fortieth green, one-fiftieth 
blue, one-sixtieth indigo, and the remainder, which is 302 
inclies long, white; what is its length ? 

EXBAOISB XIX4 

1. The product of two expressions is 

8&' + c*- 6a6c- 2a*6 - a*<?, 
and one of them is 4&^+c^-2&o— a<;-2a&, find the other. 

2. Find the a.o.]£ of 

ar* - a?* + 5?" + 25?" - 6a? - 4, 
and «"— a?*+a?*— 2«'— 2a?. 

3. Extract the cube root of 

8a^+48a?*+ 60a?«-80aj»-90a?"+ 108a?- 27. 

4. Resolve into elementary factors 
9a"-26&«, 8a«+276», 80^-276^, 81a*-266&*. 
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5. Solve tho equations 

(i) |i(^-2)+|}-{^-^(2a?-l)}=:0, 

(ii) aj3+9^ + 20=0, 

{2^ + 3y-4;2f=10, 
4a}'-2y + Zz=2l. 

6. A person sells a acres more than the m*^ part of his 
estate, and there remain b acres less than the vr purt Of 
how many acres does the estate consist ? 

EXEfiOISB XX 

1. Find the yalae of 

/ 2x \ f 2x\ 

when x=^, 

2. Resolve into their elementary factors 
«'+9ir+20, ^-9i»+20, J72+a?-20, «*-a?-20; 

and divide 32aJ* 4- 243 by 2a? + 3. 

3. Find the q.cm. of «* + 14i»*y + SOojy* + 7^, 

andaj'+e^ijy-Ty'; 
also the t,CM, ofa^-y^, ^— ^> «•— y*i and ^-y*. 

4. Reduce to their simplest forms 
(i) (2adVrf*)», 

«'-7a?+10 



(ii) 

(iii) 



aJ*~a?-2 ' 

4^-39^+70 
«a-3a?--70 * 



J 
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5. Solve the equations 

W \2a?+3y=43, 

6. 110 bushels of coals are divided among a certain 
number of poor persons; if each one Imd received one 
bushel more, then he would have received as many bushels 
as there were persons. How many persons were there 1 

EXEBOISE XXI. 

1. When a=l, 5 = 3, c=5, ^=0, find the value of 

4/?+2a+2 ^c»-6&2+a+ JWT^. 

Divide ^-??-4+^ + ^by?-?(^^). 

2. Find the square root of a?*— 2ic' +4? + - . 

3. Find the G.aM. of eoj* + 16«" - 12a? + 2, 

and 16^- 5^ + 120? -4, 
and the l.c.m. of aj»-4, aj'+S, 2a!'+3ii?-2,and ar*-3*-2. 

4. Simplify 
a 1_ 



(i) 

Cii) 

(iii) 



a+5+^ 
a 
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Solve the equations 

(i) (a?-l)(a?~2) + (a?-2)(a?-3) = 2(^-l)(a?-3)-a?, 

10il?-2y + 4j2r=10, 



3a?+5y4-3^=20, 
^+3y-a2?=21. 



-3y- 

6. A man travelled 105 miles, and then found that if he 
had not travelled so fast by 2 miles an hour, he would have 
been 6 hours longer in penorming the journey. Determine 
his rate of travemng. 

EZBBOISB XXII. 

1. Multiply 3aj*-24?(a?-y)-y(a?+y)by 2«*-3«y+2^ 
and find the continued product of 

deduce from the latter result the value of (a+6)'. 

2. Find the o.o.if. of 12^-f 30a!»+60a?*+4&i!8 + 30a^ 
and ISa^" 9iB* + 9aj« - 63a?* + 45aj». 

3. Add together the fractions 
1 1 2a? 



(i) 



1+a?' l-x' a^-l' 



^"^ a-b' a+y a^+J^' a^-¥' 

4. Extract the square root of 

aj«+4i»'+10a?*+20a;»+25aj"+24a?+16. 

5. Solve the equations 
n ^•"3 _ 4a?-7 
^^' a»-l'"2a?-6^ 

.... 1 . _ 6-a? , 1 
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(Hi) 



X y a^ 



,x y h' 

6. A and B together can do a piece of work in 2 days ; 
A and C can do four times as mu^ in 9 days; A, By and 
C can do eleven times as much in 18 days. In how many 
days can each do it separately? 

EXBBOISB XXIII. 

1. Diyide 
(6-c)a*+((;-o)6'+(a-6)c'by c*-<ja-cfe+aft. 

2. Reduce to their simplest forms 

^^^ (a+d)»-(6+c)«' 

...V 1 .J 1^ 1 

^"^ (a-&)(a-<?) "*■ {b^a) (b-c) "*" (c-a)(c-«r) ' 

3. Find both the Greatest Common Measure and 
Least Conmion Multiple of 

(i) 3a?*~5a?+2and4aj"-;i?-4a^+l, 

(ii) a^+ssy+y% ;{»»+2ajV+2ajy»+^, and«*+«V+y*. 

4. Extract the square root of 

and the cube root of 

&u»-36ajV+64aJ2^-27y». 

5. Solve the equations 

(i) (^-|)(^+|)-(iP-6)(^+3) = 9|, 
^ ' 2a?+l 3«» a? ' 
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6. A bag contains a certain number of soYereigns, 
twice as many shillings, and three times as many pence; 
and the whole sum is £261 ; find the number of sovereigns, 
shillingSy and pence. 



Exercise XXIV. 

1. BesoWe into their elementaiy liEMjtors 
a^+7x+l2, a^-x-l2, l&iJ*-7a?-2, 14a^S7x+5. 

2. Find the g.o.m. of 2;r*- 4a^ + 8a^- 12a? + 6 . 
and 3;i?*-3aj"-&B*+9^-3. 

3. Simplify the expressions 

a-^p a-'P 
r\ a '-a-20 ..« a—p^a+p 

^'^ a'+a-12' ^"^ a+p a-p ' 

a-^p a+p 

4. Extract the square root of 

16a;8 + 24aj« + 25a?* + 12aj» + 4, 
and the cube root of 

ei£fi - 144a% + 108a&" - 276». 

5. Solve the equations 

n ^-1 l /a?-5 14~2a? \ a?-9 7 
^^^4 8\ 4 "" 6 y" 2 »' 
(ii) (2a?+3)(3a? + 2)=(3a?-l)(4a?-2), 

|3a?4-2y=13, 
3y + 2ar=8, 
34r+2a?=9. 

2—2 
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6. On a Bide of cricket consisting of eleyen men, one- 
third more were bowled than run out^ and three times as 
many run out as stumped, two were caught out How 
many were bowled, ana run ont^ respectively t 

Exercise XXV, 

1. Simplify the expression 

6a-[46-{4a-(6a-4&)}]. 

Add together 

9«i-(6n+2p), 9«-(6p + 2m), 9p-(6«i+2«), 

and obtain the numerical result when 

3 
p=2n=3w»=— . 

2. Resolve into elementaiy footers 

49a«-16&2, &r»+27i^, 16<»*-81&*, and (a?+a)*-(a?-aA 

3. Find the O.O.H. and the L.O.M. of 
12a«+7a6-10^",16a«+2a5-862, and 15a«+5a6-10^". 

4. Simplify 

6 1 Z^ 2x^Z 

3 (;i?-l) "" 6(a? + 2) " 2a? " a? (a?-l) (^+2) • 

Divide o ^ by -5—7; -. 

a^-6a? ^ a?*-6a?+6 

5. Solve the equations 

Ci) «+|(3a?-10)=4-i(6a?-10), 

(ii) (a?+2).(a?+3)=2e, 
5^—2 3^+10 



Ciii) 



3iC+l 4iP-6 



(iv) ^ + | + ^=3,4iP+6y+6*=77,«+«=S 
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6. In a concert rbom 800 persons are seated on 
benches of equal length. If there were twenty fewer 
benches, it would be necessary that two persons more 
should sit on each bench. Find the number of benches. 



EXEKCISB XXVL 

1. Find the difference between 

(H-iiy)«-i-(l+ar)V + (l+^)y»+y», 
and 8a?(^+l)+y(y+l) + 2ajy+l, 

and shew by what expression this difference must be 
multiplied that the product may be y*-a?*. 

2. Divide 4r"+l4.^ by ;2r-l + -. 

3. SimpUfy the following expressions 
^^ (a+6)« V'-a^ {a-hf' 

r*\ /_?±A- <»-& . 2&' \ a-b 

^^ I2(a-&)""2(a + ft)"**a*-6»j 2& * 

4. Solve the equations 
r\ 1 J. 2 _ 3 

(iii) ^=0=?^. 
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6. A sum of £2,Z is divided among a certain number 
of persons : if each one had received 3 shillings more, he 
would have received as many shillings as there were per- 
sons. How many persons were there! 

6. Resolve 4(«y+a&)"-(a?'+^-fl^-6')" into four 
&ctors. 

EXEBOISE XXVII. 

1. Add together 

Zx+4y-\'fSz, ^-?-f, i5?-2y-3^: and from 

3 4 O o 

the result subtract a-^y-—^. 

2. Find the O.O.M. and l.o.m. of 

(i) «'+«-30, a;2+na?+30, and;i?2-iiy-42, 
(iO «"+2«V+2«y^+y* and«*-;irV-«y'+y*. 

3. Add together the fractions 
and sunplify the following 

(ii)-^^ 



, Extract the square root of 
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5. Solve the eqaations 



(i) ^+(«-l)(*-2)=«»-2»-4, 
(u) J5|+2«=12, 



[7*-2y=14+f, 



3' 

6. A company at an inn had £7, 4$. to pay, but before 
the bfll was settiled three of them left the room, and then 
those who remained had 4t. apiece more to pay than before ; 
of how many ^ the company consist? 

EXBBOISB XXYIII. 

1. Divide 
9a*^-12tf*6+3ft»+2aW4-4a'-lla6* by 358+4a»-2a6*. 

2. Find the O.O.M. and l.o.m. of 
and 49^-28^4-4^. 

3. Pn)m^!±itakethe«mnof£iia^<i-^5 
and multiply 

«i^-3»»»(m-«)-«^ "^«i'+n** 

4. Solve the eqaations 

m ^^•♦•^ 3:g-fl _ 9^-13 249 -9a? 
^^ 8 7 4 li~' 

^ ^ a?+2 a?+6 «+r 
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("*) 3 4_,2 6 
^x y Z X 

6. If I buy oranges at U. ed. a dozen, and 3^ times as 
many apples at 4d. a dozen ; and, after mixing them, sell 
them at U. a dozen, and thereby gain 11«.; how many 
dozen of each do I buy ) 

6. Two boats start for a race ; the second boat rows 

25 strokes to the first's 28, but 5 strokes of the second are 
equal to 6 strokes of the first; if the distance between the 
boatsc:30 strokes of the second boat^ after how many 
strokes will it bump the first? 

Exercise XXIX. 

1. Multiply a?'»-«+|/'^-« by a?'»-M-y«<'-i), and 
prove the result by divisioiL 

^^^^« 125 + 27 ^^S-^a- 

2. Find the ao,M. and l.o.h. of 

12aj*-;»-l and6«"-5«+l, 
and the l.o.h. of 

(i) jp^-^q\ jp'-fl^, j5»+^, p»-.^, pi+q*, ^^^^ 
(ii) 0^-1, 7«"+&»-2, and7«»-&p-2. 
S. Extract the square root of 

«* - 6a^ + 4aa^ + 9«"— 12a« + 4a', 
and the cube root of 

126«»-150^+6aa?-8. 
4. Simplify the expressions 

,.. _J 1_ 1 1 

^^^ 2(^-1)" 4(a?>l)"*'4(;r+l)""(ic-l)"(«+l)' 
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(ii) ^ ^ 2_2l. 

ft a ft a* 

5. Solre the equations 

(i) ^(10a?+3)-|(6;i?-7) = 10(;i?-l), 
(ii) Jl.^'Lz^^, 

ax+bf/+cz=d, 

6. An army in a defeat loses one-sixth of its number 
in killed and wounded, and 4000 prisoners. It is reinforced 
by 3000 men; but retreats, losing a fourth of its number in 
doin^ so. There remain 18,000 men. What was the 
original force 1 

EXSBGISB XXX 

1. In the product of 
l+ar+3ic*+4ir»+&i?*by l + 3:i?+6aj*4'7ic'+9a?*, 

find the coefficient of the term a^. 

2. If a=5, ft=4, (j==3, d^2, find the values of 
ab^cd 



^^ and 



la-y 
V 2»-3' 



and if a=-01, ft=-002, c=-012, of a'+ft'-c"+2aft. 

3. Find the o.aH. of 
aj'+^-3aj^+y' and iB*+3ajV+^-y*, 

and the l.c.m. of 

{os+yf^ a^-'i^y axid{x-yf. 

4. Sunplify 



26 ALGEBRAICAL EXERCISES, 






^^+ll ^- 



2a^ ) a^+y*' 
6. Solve the following equations 

«-i4 ^7— =6 J-, 



'3^+6y 5;p~^ 



(ii)^ 



20 

Vy+2 



6. A boy spends his money in oranges : if he had 
bought 5 more for his money, each orange would have cost 
a hd^nny less, if 3 fewer a halfpenny more. How much 
didhespdadi 

ExsBOiss XXXI. 

1. If two numbers differ by 2, shew that the difference 
of their squares is twice their sum. 

2. Find the a.aM. of 

21iij8-2aB»-46a?-7 and 21^-6&r+2L 
Find the l.o.m. of a'-l, a*-l, cfi-\; 

andof «'-9«»+23^-15 andaj'-8a?+7. 

3. Simplify 

o»-3a %-f3fl&»-y 

and find the value of 
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4. Find the square root of 

^ a»» 4!r». 1 

and the cube root of 8a'+6a^+ ^- + ^ . 
G. Solre the equations 



J; 1_^JL^ 



Y3a?+4y=2a;y, 

(ii) -(4y4-a8r=3y4?, 

(6;2f+5a?=44fd?, 



(iii) r^-^f 



6. It is between 2 and 3 o'clock; but a person looking 
at the dock, and mistaking the hour-hand for the minute- 
hand fancies that the time of day is 55 minutes earlier than 
the refdil^. What is the true time ) 



EXEBOISB XXXIL 

1. Multiply •3 + -01/P by 1-07, and 'S+ai* by •2*ar, and 
find the value of each product when a; = *1. 

2. Divide (-«•♦• 7i-2j by , and arrange the 

quotient in descending powers of x. 



3. Simplify the following expressions 






K= 
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2 2 1 



(ii) 
(iii) 



1 



, 1 ' 
a-& + — r 



4. Extract the cube root of 

- 144^4? - 27y*+ 642;". 
6. Solve the equations 

(i) ^((3M7-&)(ca7 + (3?) = 0, 






(iii) K-^+2^=7, 



=5. 



6. An express train running from London to Wake- 
field (a distance of 180 miles) travels half as fast again as 
an ordinary train, and performs the distance in two hours 
less time; find the rates of travelling. 

Exercise XXXIII. 

1. Divide 

a«'a?'+(a&'+a'5)j?y + 6&V+(<w/»4.a'c*)^ 

by cuf+hy-hc^. 

2. Find the o.o.M of 

a^-2a?«-16a7+36 and 34!»-4#-15, 
andtheiuCM. of 6a?'-tff-2, 21j?'-174?+2, 14«"+6,»-1. 

3. Solve the equations 

,,. .3^-6 . l-d?« ^5^ ^/ l\i 
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2a?+3 




6* a* 



4. Find the snm, difference, and product of the roots 
of the equation 0^+7^+10=0, ^dthout solving tiie equa- 
tion. 

5. Extract the square root of 
^-fljy' + aaj^y^-iajV+^a?*; and 4 

6. A boy swam half a mile down a stream in 10 
minutes; without the aid of the stream it would have 
taken him a quarter of an hour. What was the rate of 
the stream per hour? and how long would it take him to 
return against it] 

EXEBOISB XXXI Y. 

1. If *= ~ (a + 6 + c), shew that 

(,-a)(,-.5)(,-.c)=«>-|(a«+5«+c«)-.a5c. * 

2. Find the o.g.m. of 

6«*-2«'+7a?«-a?+2 and6o:*-12«'+21aj'-6o?+9. 
a Simplify the expressions 

m ^ 1 1 2(^+y^ 

^' «*+«y+y» «*--«y+y« a^+«V+^' 
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w snp ^^T^' 

4. Solve the equations 

1 «_1 

<■> '^*^-'*- 

6 7 

(iii) ^ = ^and^+y«=29. 

5. Form the equations whose roots are 

(i) 2, -2, and 4^ (ii) 0, a, 6, and c. 

6. A contractor undertook to build a house in 21 
days, and engaged 15 men to do the work. But after 10 
days he found it necessary to engage 10 men more, and 
then he accomplished the work one day too soon. How 
many days behmdhand would he have been if he had not 
engaged the 10 additional men? 

EZSBOIBE XXXY. 

1. Simplify 

(i) (a?+y+j2r)'-(yf«)'-(j8r+a;)" 
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Extract the square root of 

Reduce to their lowest terms 

Besolre into elementary factors 
(i) (a« + 6«*c«)«-4a«&«, 
(ii) »»*-w*+2n(m'+n?)-(m+n)2(m-n)«, 

Solye the equations 
,.. 0? 3 « 12 
« 3-'i = l2^¥' 



(ii) 



{«"+fljy=15, 
«y-y«=2, 



(iii) \xy'^z=h, 
^xyz'-c. 

6. A person rents a certain number of acres of pasture- 
land for ;£70, he keeps 8 acres in his own posses8i<m, and 
sublets tiie remainder at 5«. an acre more tiian he gave, 
and thus oorers his rent and has £2 over. How many 
acres were there ? 

BXEECISB XXXVI. 

1. Shew that the difference of the squares of two con- 
secutive numbers is equal to the sum of tiie numbers. 

2. Find the l.o.m. of 

. (i) 10««~30a?+20, l(to"-76ar+90, 

and 6^—2407+ 18, 
(ii) a*+a*&«+&*, a»-ft», a^+5», and «"-&». 

3. Simplify 



32 
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(u) -, X 



1_1 
l a 



a3+63 



y 



^(^"^S::^)' 



(iii) — ^_ 

^ ' x+y—z z-^x—y z—y-x 
4. Solve the equations 



(ii) 
(iii) 



2^~y _ 2y-j 
1 "■ 2 



2z-t _ 2t-x 16 
' 4 "" 8 "^ 4' 



5. Form the equation whose roots are the reciprocals 
of those of the equation 

(ii?+6)»-4a?=160. 

6. What is the price of eggs per dozen, when two less 
in a shilling's worth raises the price one penny per dozen ? 

BXBROISE XXXVII. 
1. Shew that 



a^^l^h{a^^^) 



+ l=a», ifc=a+2, and6=a-l. 



2. Find the g.ch. of 

a«+4a*6-4a»ft«-14a»68+a&*+165» 
and a*+2o»6-7aV+8a6»-6&*: 
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and the l.g.m. of 



3. JSxtract the square root of 



x^-'ax-hx+ 



and the cube root of 



(H-f. 






4. Shew that if the number 4 be divided Into any two 
parts, their product is less than 4 by the square of half 
their difference. 

6. Solve the equations 

<•■> (?-^■)(-^?)=»■ 

(ii) (a; + 3)(ir+4)(ir+5) = 3.4.5, 

6. Two crews row a match over a four-mile course, 
one pulls 42 strokes a minute, the other 38, and the latter 
does the distance in 25 minutes ; supposing both crews to 
row imiformly, and 40 strokes of the former to be equiva?- 
lent to 36 of the latter, find the position of the losing boat 
at the end of the race. 



BxBROlSB XXXVIIL 

1. Find the g.cm. and l.c.m. of 

(i) 2aj2+iBy-3y2 and3a:'-arV--i»y^-y', 
(ii) a?+3a& + 2&2 fl^+<i&-2&*, ««+2^ft-a6«-26». 

2. Simplify 



(i) (2a-.&)(2a+W+[a&-6{a-(2a-2a-&)}l 
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/2a3 w 2ab \ 



3. Extract the square root of 

and if a'-4a&+8^=0, find the condition that 

may be a perfect square. 

4. Solve the equations 

(i) a!{x^-lla!-hZO)=Of 
.... Sa-hS , 2«-3 - 

{20a?+2y+6;2?=35, 
«+3y4 7;8r=--31, 
3ir+y-5jy=49, 

(1 1^6 

5. Form the equations whose roots are 

(i) 2, -3, 4, (ii) ±2, dfcS, (iii) a+&, a-h. 

6. A person buys a certain number of shares for as 
many pounds per share as he buys shares ; after they have 
risen as many pence per share as he has shares, he sells 
and gains £15. How many shares did he buy ? 
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ExE&oiSE XXXIX. 

1. Prove that 

a+^/ll\ &+£/!_ 1\ 
ab \a h) he \c h) 
is the difference of two squares, ^ind its value when 

a=l and c=-. 
it 

2. Resolve into elementary factors 

(it) a?*-(a+6)a:»+(« + 6)a6ic-aW 

3. Find both the o.c.m. and L.C.M. of 

and a^^x^-xj/^-i^i 

and the G.c.ic only of 

2;i?« + 8iF* + 12aj3 + 20i»2 + lOil? + 12, 
and ic«-2a^-2;»*^4:i?5+;i^+6^. 

4. Simplify 

n 1 , 2<g , ^g^ Say 

5. Solve the equationii 
[ 7a?+6 . ^. _ 5^-13 S^-a ? 

J"Tr +y-i6=— ^1 — , 

h4)=;=10y- 

3—2 



(1) I 11 -^ '- 2 
^3{3^ + 4)=;=10y-16. 
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(iii) «»-l=0. 

6. The sum of two nombere is 4225, and their o.o.m. 
is 845, shew that there are two pairs of numbers satisQring 
these conditions, and find them. 



EXBIIOISB XL. 



1. Simplify the es^pr^ons 

(i) 



1 1 
- + - 
so y 

1^1' 

x^ y 



(ii) ,y{4+ V(16«>+8«»+4?*)}. 
Determine whidi is the greater, (1 +4?)*, or (1 + 2a?)". 

% If any three consecutiye whole numbers be taken- 
prore that the sum of the squares of the grreatest and 
least Is greater by 2 than twice the square of the middle 
number. 

3. ReBolre into elemeniaiy fiictors 

2;ry3r+«*(y-f^)+j^(;|f+a?)+;8f*(a?+y). 

4, If a and ^ are the roots of the equation 

express ]| + — ui terms of p and ^, and form the equa- 
tioa whose lOoU are a>+^, and -i +^« 
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5. Solve the equations 

i3a;2+2icy-y«=180, 
3«r-y 9' 

(iii) <y2„^(2^+^)=^3^ 

6. A and ^ start on a walking match round a circular 
course at the same time from opposite points. After half 
an hour they are both in their original positions, A having 
gona round three times and B four times. Assuming that 
each walks with uniform speedy when and where will B 
next overtake u4? 



EXSBOISB XLI. 
s 1 1 

1. Multiply a!P-(a+&)«*'+a6 by i!^-<j, 

S. Pi. t. £ p 1 % 

and a^-a^y*+2^ by tf^4-af*^+2^. 

2. Extract the square root of 1 + a? to five terms, and 
find for what value of a? the expression 

«f«+6aj'+ll«»4-3^+31 
is a perfect square. 

3. Simplify tiie following expressions 



(i)— T-, 
c 



J 
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(iii) >^2'JaH'^ + Z^a^>Jh=^^-4.'^al-^iIW^]' 

4. Solve the equations 

(i) (d? + 3)»-3(i» + 2)»4-3(^4-l)»-«»=d? + 3, 



^"^ U(a-&)-2/(<i+&)=-26, 
(iii) <2/;2r=a(a?+2/4-;y), 



5 The ten's digit of a number is less by 2 than the 
unit's digit, and if the digits are inverted, the new num- 
ber is to the former as 7 : 4. Find the digits. 

6. A certain crew can pull 9 strokes to 8 of a certain 
other crew, but 79 strokes of the latter are equal to 90 of 
the former; which is the faster crew ? 

Exercise XLII. 

1. Multiply Zs/l by 4 \/2, and find the continued 
product of \ n/S, 5 '5^3, and - \/3. 

Simplify __ 

V48« 4= -^4/729 + 21^27. 
V12 3 

y £ 

2. Divide a^-tfhjs^-f) and shew that a?*+«* is 
divisible both by x^-^ J^ax+a^ and by a^- J2ax'^al 

3. Simplify 

r\ _JL_4._JL_4.J_ 
^^^ &B3-4a:+2 2aja + 4iC + 2'*"l-d^* 
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» ('^-^.)(-ra)('-''*^). 

4. Shew that there is only one valne of 07 which makes 
a!*-hSex^-h2€^x+6c^ equal to the cube ofa-^c, and find it. 

6. Solve the equations 

n ~— ^ - ^ 



(ii) V4 + ^+\/5=3, 
(iii) |^,-^«'7^' 



6. The sum of two numbers multiplied by the greater 
is 84; their difference multiplied by the less is 10: find 
them. 

EXEBOISE XLIII. 

1. Extract the square root of 

8 SU. 44 _6 14 1^8 

2. Add together 

2a?~y 23^ -fy 4a^ + 2a?y» 

s^-wy+y^^ a^+xy+y^^ a;*+a^2+y*' 

and simplify the expression 

a? 1 

^j» iJ 

1 ^ ^-1 

X 



40 ALGEBRAICAL EXEBOISSS. 

3. Find the a.o.M. of 

and m^ + mj^q — f»p*g* + %mp^^ 

and the L.O.M. of 

j»+3«*-6a?-8, a?«-2iB*-a?+2, and 4^+4^-6. 

4. Rationalize the denominators in 

(i) 3N/2i, (ii) ysj, (iii) ^ij;^. 
Extract the square root of 7 + >/l3. 

5. Solve the equation]^ 

(i) a?= — j» 

(ii) */iP+2+ N/3dr + 4 = 8, 



« y 6 ;i?-fy-fl 

_ f shenri 

claret for £30 ; he sold 2 dozen more of sherry for £12 
than he sold of claret for £10 : required the price of each. 



EXEBOISE XLIY. 

1. Divide «*-2^-4«» + 13;c«^lldy-7 by a:»-3a?+7, 
and hence prove that the former expression vanishes when 
a?=l+>/2,or I-V2. 

2. Resolve into two simple fiicton 

2y* — 5^ + 2«» - ay - ox - a*, 
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and find the l.o.m. of 

3. If 2#=a + &+<;, prove that 

(i) (*-a)2+(*-6)2+(*-<;)«+«8=a2+&»+c», 
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(ii) 



^. + -1. 1 



aibc 



8-a s-b s-c 8 s{s-a){s-'b){8-c) 
4. Solve the equations 
(i) Za-aj^-^-J^-l^a + l^O, 



(ii) 






5 6 



p +y +4? =14, 

(iii) <dr^+j^ + ;2fa=84, 
^ xz =y\ 



5. An officer can form the men in his battalion into a 
solid square, and also into a hollow square 12 deep : if the 
front in the latter formation exceed the front in the former 
by 3, find the number of men in the battalion. 

6. Replace the radical signs and negative indioeft by 
positive indices in the following expressions 

(i) Vo^+V^^^+^yc*?, 
(iii) i/^b^-hai'JVf+iJaFW'-h'Ja^b*. 
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EXBROISE XLY. 
3a-& 2a 



1. Prove tliat 



a+6+ — — ^ 
a+6 



2. If aj^=y"' shew that ('^)"'=2r'"'- 
Divide of^-y-^ by a?i +y-i. 

3. Find the G.O.M. of 

6aj» + lli»»-31d?+14 and 44^-47a?4-7; 

also of the nnmerical valufss of these expressions when 
a =4, and shew that it is 6 times as great as the numerical 
value of the algebraical o.o.m. 

4. Solve the equations 

(i) fl?t+7(a?-14a?4)=0, . 
(ii) Jx-¥Z-^*Jx + % = 6jx, 



« {ST: 



VJxy + \2y^=Q, 



6. In a rnce A runs at the uniform rate of 300 yards 
a minute, B runs over the first half of the course at the 
rate of 280 yards a minute, and over the last half of the 
course at the rate of 320 vards a minute: which wins? 
And what is the length of the course if the winner comes 
in 15 seconds before the other? 

6. Simplify ■ ^ ^ ,^ , and extract tiie square root 
of 1+ V-48. 
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ExEECiSB XLVL 

1. Extract the square root of 

and the cube root of 

2. If a"»" = (a"*)*, find m in terms of n ; and simplify 




3. Find the value of -7=^^^ — t= , correct to 4 places of 

^/3-^/2 
decimals. 

4. Simplify 



(i) 



2a?*-6«*~lli»2-6a? + 4' 



5. Solve the equations 
n ^"^ ^+4_194 



(ii) J2x-¥l + Jlx-21= V3a?+4, 
^"'^ \(2a? + y)(2y+a?) = 182. 
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6. A yessel containing water has three holes A, B^ C 
in it: ^ is left open by itself 1 hoar, then A and B toge- 
ther for 2 hours more, when the vessel is found to i>e 
empty: had B been left open by itself 2 hours, the vessel 
would have been emptied oy B and C together in 3 hours . 
more; aLnd had C7been left open by itself 3 hours, it would 
have been emptied by A and G together in 1 hour more. 
Find the time in which the vessel would have been emp- 
tied, if all the holes had been open together. 

ExEBOiSB XLYIL 

1. Find the value of ._ » , , when 2«=1+ >/6. 

2. Find the a.o.M. of 

12aj« + 300?" + 60d?* + 48«" + 30;b* 
and I&b'- 9aJ«+ 9«"-63ar*+45^. 

3. Sunplify 
r\ 3 1 a?-2 



(ii) 



2(a?-l) 2(iP+l) -aj«+l' 



4. Solve the equations 

3a?~5 &g-3 

^^^ 3 4:g-3 2a?-'5 3 
9 4 

(ii) «*+3«=«y?+3i+6 
(iii) f^"^^^^* 



AWEBRAICAL EXEBCISm. 45 

6. If o, /3 be the roots of the equation />a^+;i?+n=0, 
shew ihat 



(-SK-i)=i- 



6. Shew that 



;7^*;;^2=('^^«)(2-'^)- 



BXBEOISK XLVIII. 

1. PindtheYalueofa?+&3+3a5c-c» 

when a ='02, 6= 'OS, c='l. 

©IW-.1 
when w=0, 1,2, re- 
spectively? 

Simplify {(0")""-}=^! and {a^*t)^^^ V^^^ ' 

2. Extract the square root of 

29 1 

a?-*-6il?-V^ + -^ il?*V"^-2;i?-V*+^y'*, 

and the cube root of 

3. Simplify the expressions 



23+46^ 2 ,,,,, 5/1+f. 

1+- 



(ii) i^T^^/i' '^^ 1, 1 



n/T^ 
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4. A certain fraction becomes - if 1 be added to its 

o 

numerator, if 1 be added to its denominator it becomes - . 

4 

What is the fraction ? 

5. Simplify V20 + 3^|+3g)"*-(g)*, and ex- 
tract the square root of 2 + ^zi 

6. Solve the equations 

Id 

(iii) slx-'^a- Jax-{-g^= Ja, . 
(iv) «8da3;c=a'»p^. 

7. Eliminate a and y frook the equations 
ay-vhx^hhy ky+hx=l^^ aj*+y*=6". 

ExsBCiSE XLIX. 

1. DiYide«'-|/'-|i^+|a^ + |«*-^a^by 

2. Simplify 

(i) (^-y)(^+y)-t^-a?{y-^(y+l^)}], 



«-!-& 



'^"■■""'^RT^FF' 
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3. Find both the g.o.m and l.o.m. of 
a^-Zx-lOy ^-39a?4-70, and a?'-48*+7. 

4. Multiply (|t^y by (^JJ and divide 

3^5 + 2^3 by 4V3-3n/5. 

6. Solye the equations 

(i) ^"^ ^g, <*'-^^ /ii) [my-^nx^axy, 

h a * ^ ^ \ny+mx=hxyy 

(iii) Jx+&+Jx-Z = 2jx, 

(iv) 4^-24?3=36-aj3. 

6. If a, j3 are the roots of the quadratic equation 
a^+&;r+«=0, find the value of 

7. Two trains start at the satne time from two towns, 
and each proceeds at a uniform rate towards the other 
town. When they meet, it is found that one train has run 
108 miles more than the other, and that if they continue to 
run at the same rates, ihet will finish the journey in 9 and 
16 hours respectively. Find the distance between the 
towns, and the rates of the trains. 

EXEKOISE L. 

1. Shew that ^a^-^AV^ is a factor of 

(a2+a5-&2)2-(a2-a&-&2)a^ 

and find the condition that a^+nax+a^ may be a &ctor 

a^-hoa^-^a^x^+a^x+c^, 

2. Find the L.p.M. of 

(i) l5xy(a!^'-y^,2(H/^{a^-xy+y^,30x(a^+y^), 
12 {a^^y*\ 
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(ii) 6«»-i»-2,21aJ»-17a?+2, Uajs+Sd?-!. 
3. Simplify 

e-d c-hd 



(iii) 



a?+ 



3-a? 



4. Shew that 

^/ro.3^1.Wm,7g)*,3(f)-*,aadV^|. 
are similar surds. 

Simplify ^^3+_^^^ and ^ JJ^^/^i, 
6. Solve the equations 




/..N ,^ 14«-9 18-40a?g . 

(") ^^^"85r3=-3^:4^-^' 



(iii) is/a?+17+ n/^-4=^n/2^. 

6. The Bum of three numbers is (p+l)(<r+l)w; t^« 
sum of the two larger is equal to p imies the smallest, 
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and the sum of the two smaller to q times the largest. 
Find the numbers. 

7. "What is the present price of wine, when, since tho 
price was lowered 10 shillings per dozen, we get 6 bottles 
more than before for £5 ? 



Exx&ciSE LI. 

1. Multiply a"*— Ja^'^df +<;«"•■" V by 

a" + &a""^d? — «»""" V, 
and prove your result 

2. Simplify 

^ ^ 2-^_i + 3-V2+r . . 

3. A person has just a hours at his disposal ; how far 
may he ride in a coach which travels b miles an hour, so 
as to return home in time, walking back at the rate of 
&^miles an hour? 

\ 4. Shew that 

' a(6+<;)(62+c2-a2)+&(<J+a)(c8+a2-62) 

'¥c{a-hb)(a^+b^-(:P)=2abc{a+b-hc). 



5. Solve the equatioi^ 

(i) v-^-^ 

(ii) 3«*-7«*=4307«, 



(i) ^+3fH.Wz9£=241-5^-33.. 
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^ ' \y z xJ \z X y) \x y z) 

= 1. 

6. A graeier bought as mimy sheep as cost him ^60 ; 
out of these he reserved 15, and selling the remainder for 
^54, gained 2 shillings a head by them. How many sheep 
did he buy ? 

7. Eliminate x and y from the equations 

ExEsoiSE LIL 

1. Divide a^-'if^ by a^^'-y'^\ and find the con- 
dition that a^-^ax+l^ may bo a multiple of x + c, 

2. Find the square root of 

and the cube root of 

27 6 4 8 

3. Add together the fractions 

1 1 , 1 

4:a\a^+a^y 4(l»(a«-aJ»)' 2a*(a* + a?*)* 

4. Prove that 

('-f)"'-(-f)'='(^)' 

and extract the square root of 

107-42 ^/2. 
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5. Form the equations whose roots are 
(i) ±(2±>/3), 

(ii) the reciprocals of the roots of the equation 
ar*-26a?2 + 144 = 0. 

6. Solye the equations 

(i) 5;p-[8;i?-3{16-64?-(4-6a?)}]=6, 

(iii) xyz=a^{y-{'Z)=l^{z+x)=^(^{x+y). 

7. The present income of a railway company would 
justify a dividend of 4 per cent on the whole amount of 
share capital But as £200,000 of the stock consists of 
preference shares, which are guaranteed 5 per cent per 
annum, the dividend for the remaining ordinary shares is 
3^ per cent What is the whole amount of stock ? 

Exercise LIII. 
1. Shew that 

1 1 Of 



P 

1 



2. Find the G.O.M. of 
«*-9a:»+294J»-39a?+18, 4«»-27««+6ai?-39, 

anda:»-a»«+19a?-12. 

3. Simplify 

4—2 
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4. Simplify 

^5.t-V3 ^/5- J3 
^/6-.^/3'*■^/6+^/3* 
and extract the fourth root of 

97-56n/3. 

5. Solve the equations 
3 



(i) *-- 



3 



-'U 



Vl2.^lWl2^^,S 
(iii) J^+^+y'=4, 

6. Find two numbers such that their sum, their pro- 
duct, and the difference of their squares shall all be equal. 

7. In the Astronomical clock, where the hours are 
marked upon the dial ^ from 1 up to 24; find the time be- 
tween 8 and 9 o'dock when the hands are together. 

ExBBOisi; LtV. 
1. Multiply 

5a*>/F- ~a& Va by 2a^+3a&N/a&, 
2 3 

and diyide 

a slb-^hJac-JcSc'-he hj,Ja-¥jhc. 
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2. Extract the square root of 

and the cube root of 

3. Simplify 

« a^-ah + i^ ^ 

,... a+b 2a a^b-c^ 
^""^ T'T+b^l^^'' 

4. Find the g.o.m. of 

and lla»-62r» + a&(ll«'-66») + 6a^(a+5). 

Find also the acM. of 83772 and 367632, the values of 
the above expressions when a =7, 5=5, and shew that it 
does not coincide with the numerical value of their alge- 
braical a.CM. What is the cause of the difference ? 

5. Solve the equations 



(i) 



6a?-4 7^-10 

8 



(ii) Jx-k-Jx-^^ • , 

Va7-4 

(iii) aj2-a? + 3 V2:i!2-3aj + 2=f +7. 

6. A rectangular picture is surrounded by a narrow 
frame, which measures altogether 6 linear feet, and costs, 
at 3 shillings a foot, 10 times as many shillings as there 
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are square feet in the area of the picture. Find the length 
and breadth of the picture. 

7. Prove that 



Exercise LY. 

1. Prove that 

fl»(5-c)+&'(c-a)+c"(a-6) 

+(«+5+c)(6— c)(c~«)(«-ft) 
is equal to zero. 

2. Add together 

1 2a?- 5 a^-6;p~7 

2+3^1?' (2+3"iF)2* (2 + 3;p)» ' 

and from a take z -z^ • 

3. Find the L.O.M. of 

(i) afi+a^+a^+^ and 4a?«-4iry*, 
(ii) 4a^''4aa^, 3^-9afl?+6a^ and 2«»-8a*a?. 

4. Simplify 

(i) ^/22-4^/i0, 

/in 57 + 19^2 
^^ 3^3-2^/2' 
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5. Solve the equations 

(u) iy^+9+is/^2i:9 = 4+^34, 



("^) 13^- 



= 7, 
43^2=6. 



6. Find the integral values of x, when ^ - 1 is not > 11 , 

o 

and — +3not<16. 

7. Eliminate x, p, » from the equations 
x-z^a{jxi-y\ ^-|=&(^-^), ^'^=y». 

8. In a time race one boat is rowed over the course 
at an average pace of 4 yards per second ; another moves 
over the first half of the course at the rate of 3^ yards per 
second, and over the last half at 4^ yards per second, 
reaching the winning post 15 seconds later than the first. 
Find the time taken by each. 



BXBECISB LVL 
1. Add together 

^(«'+&»-<^^ ^^^J'+c'-A ^(c«+«»-J^; 
and find the value of 



( 2;g-3 8a?-l Y a?~l 
3 4 ;• 2 



2 
when ^=4J. 

2. Simplify 
2a»+13a2a?-.i6aaj8-12ea;" 2a»+19a2a?+36aaj8 

X 



a^x^^aai^-ls^ €^-a^x-Aaa^-Qa^ ' 
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3. If two square numbers be added together, the doable 
of the result is also the sum of two squarl numbers, 

Extract the square root of 
and the cube root of 

i(H-r(f-i)- 

4. Solve the equations 



(ii) K+2^=-152, 



(iii) i + -=(?, - + i = a, i+Uft, 

and explain the result in (iii) when a + c= 5. 

5. Find a mean proportional to 3 and 45^ and a fourth 
proportional to ^c*- a, ^— a^, and x-\-a, 

6. If y'cca^-a^y and x=0 when y=&, express y in 
terms of x, 

7. The length of a rectangular field is to its breadth 
as 6 : 5 ; one-sixth part of the area is planted, and the 
remainder, 625 yards, is ploughed ; what are the dimen- 
sions of the field? 

Exercise LVII. 
1. Divide ^-''-^.-V'+^-T^-Cl'y*-'-^'- 
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% Simplify 

(ii) ^/(9a^+ \/36aj2+12a? + l), 
1 



(iii) 



V3 + V2' 



3. Solve the equations 

... 2a?- 1 a;- 7 . 3a?- 1 



(iii) 



a?+l a?-l a?+2 ' 

(a?+a)(a?+a+5) _ (a?— a) (a?— a —5) 
(a?+c) (a?+ c+ 5) "" (a?-<?) (a?- c - 5) ' 

2a?4-3y-4;g _ 3a?-»-4y-2^ _ 4a?-f2y~^ 
a? + 5 ~ 6a? "" 4a?— 1 



4. A person buys apples at ^d. a dozen, and 2^ times 
as many pears at 4ef. a dozen ; after mixing them he sells 
them at 6€?. a dozen, gaining 4ts, on the whole : how many 
dozen of each does he buy ? 

5. Determine what quantity must be taken from each 
term of the ratio a : b that it may equal the ratio c : d, 

6. Sum the series 

(i) 10 + 7-1-4 -»-... to 10 terms, 

(u) g + g-f 2 + •••*<> 8 terms, 

(iii) 2J+1|+1 + ... to6 terms. 
Insert 4 arith. means between 5^ and 6}. 

7. A and B ride from Cambridge to Walden, a dis- 
tance of 14 miles, at uniform rates ; A starts 20 minutes 
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after B, and they arrive at Walden together ; coming back, 
they each travel one mile per hour faster than before ; 
they start together, and although A sto^ a quarter of an 
hour at Sawston tiiey arrive in Cambridge at the same 
time. Find their rates of travelling. 

Exercise LYIII. 

1. Multiply (a^+h^ by a^-5*, and divide a-h by 

2. Simplify 

l+x l-x \+x 

3. Solve the equations 

(iii) 307+5^=26 in positive integers, 
(iv) V^=l, ^Jyz=24x, slzx=4y. 

4. It is between 11 and a quarter before 12 o'clock, 
and it is observed that the number of minute spaces be- 
tween the hands, measured in the direction in which they 
move, is to the number 10 minutes afterwards as 3 to 2 : 
find the time indicated by the clock. 

6. Given that accx+y, and pccafl; and that when 
^=1, 2^=2 and af=Zy find z in terms of x. 
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6. DiYide 111 into three parts so that the products 
of each pair may be as 4 : 5 : 6. 

7. The sum of an Arithmetical progression whose first 
term is 2 and last term 42 is 198 : find the common differ- 
ence and the number of terms. 



EXEBOISE LIX. 

1. Find the 6.O.M. and the l.o.m. of 

2a«62+3a«&»-3a*6*-2a5|y»+a^-a6^ 
and. 2«^+3a«&2+^B^+4^j4_^55^.^^^ 

2. Eeduce to their simplest forms 

(\\ ^+^-<^ a-b+c 4(5-c)» 
^^ a-b-^-c a + b-e a^^(b-cy' 

(u) J^ ^ L_+_i_. 

3. Solve the equations 

(i) (^-16)(;i?+l)+(jf-9)(a?-7) 

= (^-l)(^-7)-(^-15)(23-«), 

(ii) ^|lll^.i^^, 



w y 12 a?+y+6' 
(iv) 6a? + 6y = 38 in positive integers, 

4. In how many ways can ^100 be paid in crowns and 
guineas? 

5. It a : b :: e : d, shew that 

Sa+4c : 6a+4c :: 3b+4d : 6^+44 
and that c^-b^ \ (a-bf v. (^-c^ \ {e-df. 
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6. Sum the series 

(i) 1-1-3-... tol2terms, 

(ii) 4-2 + 1-.. . to 6 terms and to infinity. 

Find the Arithmetic, Geometric, and Harmonic means 
between 1 and 2, and continue the series which these means 
form to 2 more terms. 

7. A person invests in the three per cents. ; after 
holding half a year and receiving the hafr-yearly dividend, 
he sells out, the broken^e for buying or selling being J 
per cent, stoik ; the funds having fallen, he fincfi that the 
mvestment has been paying at the rate of 2J per cent. -per 
annum. If he had waited till the end of the year when 
there was a further „fall of f, he would still have received 
2J per cent, for his investment : at what price did he buy 
and what fall took place ? 

EXE&OISE LX. 

1. Divide • 

6a2-7a5+2&2 and 2a?-a2&-2a62+&3 ^y 2a-h: 
also 
(6a?-7a&+2&V+(5a3-3a26-6a&2+3^);B2+(a2«&2)2j, 

by (2a-&)ii?+a2_2^. . 

2. Extract the square root of 

160^ + 2^y + 9a:V^ - Ua^f - \2x^ + 4y», 
and the fourth root of 24 J'^l - 7. 

3. Simplify _ 

(i) (a?+i)(iB8+^+iri+(^ i)(aj2-^+i)-i 

+ 2(a?*+iB2 + l)-i, 
<^) {^+2aft(a+5)J'^-{(a-&)2+4a6}^ . 

Ciii) a. ^^'^fzl . 
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4. Solye the equations 

(u) (a?+l)(^ + 2)(a?+3) = 2.3.4i 
(iii) Jz+Jx+J^-Jaz^Jl-^-^Jx. 

6. If a : 5 be the double of the ratio of a+c : 6 + <?, 
shew that 6 is a mean proportional between a and 5. 

6. . How many terms of the series 17, 15, 13, &c., 
amount to 56 ? Shew in what particular case the answer 
to such a question is not double. 

7. A person is walking tmifonnly, and when he has 
completed naif his journey he increases his pace in the 
ratio of 3 to 2, and arrives at his destination 40 minutes 
earlier than he would otherwise ha?e dona How long was 
he walldng the first half? 

EXEBCISE LXI. 

1. If *=5!i|^, shew that 

2. Reduce ^^^"gg ; and find the value of 



2a ^/^ 



i5.-»"i(/^^/!)■ 



a?+Vl 
3. Solve the equations 
(i) a?(5;c8+7^-2)=«", 
/::n /^-^=8a?+3, 
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(iii) a?* + 4^ + 3ic2=247 + 2, 

(iv) 7a? + 4y = 6 1 in positive integers. 

4. If I buy 1 goose, 2 ducks, and 3 chickens for 16*., 
and 2 ducks and 3 chickens are together worth 3 geese, 
what is the price of each ? 

5. Shew how the principles of Variation are involved 
in the solution of the following questioa of Arithmetic : — 

The wages of 6 men for 7 weeks being ;£21. 17*. 6d., 
how many men can be hired to work 4 weeks for j$30 ? 

6. Sum the following series 

(i) 2J+2J+3J + ... tol3terms, 

,... n-1 . n-2 . n-3 . . 

(n) + + +... ton terms. 

^ ^ n n n * 

2 13 
(iii) q "" 2 "*" s"" "* *^ ^ terms and to infinity. 

What is the infinite geometric series of which the sum 
is 2^ and the second term --? 

7. If a* straight line be divided into two parts so that 
the rectangle contained by the whole line and one part is 
equal to six times the square of the other part ; find the 
ratio of the parts. 



ExBRCiSE TiXTL 

1. The product of two expressiouB is 

(a?+y)"+3^(l-a?-y)-l, 

and one is a?+y-l, find without division the other, ex- 
plaining the method you adopt 
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2. Simplify 

(i) (>/=3iV)', (H) ^Ji^. 

(iv) (<*-'+ l)|«-^(l+^/^)&} 

X {«-^a-N/^)»}. 

(r) <yi24-32Vl6. 

3. Solve the equations 

(ii) 2V^-6;»+2 + 4a? + ^=aj»-2«-|, 

/...v ^ ^2? ZX , 

(ill) -f=x+p, ~=y+^y T^^ ' 

4. If a and /3 are the roots of the equation 
shew that a?+^'=3/?g-i?', and find the value of 

5. li a \ h :: e \ dy shew that 

(i) a+97i& : c-^-md :: a— w6 : c-md, 
(ii) a : a+5 :: ac—bc : ac—bd. 

6. Write down the first four terms of the series whose 
«*»»termis2 + (-l)"». 

Find what number of terms of the series 6 + 9 + 12 -»- ... 
will amount to 106, and of the series 13 + 10 + 7 + ... will 
amount to 34. 
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7. In order to resist cavalry a battalion is usually 
formed into a hollow square, the men being four deep, but 
a single company is usually formed into a solid square. If 
the hoUow of the square of a battalion, consisting of seven 
equal companies, is nine times as lai*ge as one of its com- 
panies* squares, find how many men there are ma com- 
pany, assuming every man to occupy the same space. 



Exercise LXIII. 

1. Prove that af — na*~^ir+(n— l)a" is divisible by 
(ir-a)2 if « be a whole number, and aF-a^hy a^-hpaa+a* 
if jt?3-^-2/? + l = 0. 

2. Fmd the G.O.M. of 

and 

(<M?-5y)2-(« + &) (ar+ar) (ai?-5y)+(a+ft)8a?;8?. 

3. Simplify 
(ii) 11^+3 4 



a-l 2(a?+l) 2(^:2+1) a?*-l' 

1 
a — 

^""^ "1 — =rT- 

4 Solve the equations 

... a^ + 2a^ + l 3 

(ii) /^(y+l)+2''(^+l) = 109, 
( «y = 12, 

(iii) 2x+Zp=24 ill positive integers. 
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5. If the square of x vanr as the cube of y, and x=2 
when y=S, find the equation between x and y, 

6. If a, 6, Cf d he m Harmonica! Progression, prove 
that the Harmonic mean between a and & is to that be- 
tween c and d :: Zb-c : 3c— 6. 

7. The two sides of a rectangle, expressed in feet, 
have the sum of their cubes equal to 109 times their sum, 
and the difference of their cubes equal to 229 times their 
difference : find the area of the rectangle and its diagonal. 



EXEECISE LXIV. 

1. Shew that 

= (a+6+c+€?)2+2(a2+&2 + <,2 + ^), 

2. Simplify 

(i) 2*.6*-(9)-*.^?-i.(676A 

(iii) (9 + 40/y^l)*db(9-40>/^l)* 

3. Solve the equations 

... a^ + 2a? + 2 a^+8a?-t-20 

^^^ a? + l "^ a?+4 

_ ai^-h4a!+e fl?^+6^+12 
~ a-\-2 x+S ' 

....V 2^13 32^ 1^14 
(m) -+- = -, =2, -+- = -, 
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4. If X have to y the duplicate ratio oi x+zX^y-k-z^ 
prove that ;:; is a mean proportional between x and y. 

5. If 0, &, c be in continued proportion, prove that 
(i) a ; a + b :: a-b : a-<?, 

(ii) (d» +6») (62 4.e8; = (a«^ + &(?)»* 

6. Eliminate x and ^ from the equations 

x-\-y=d, x^+y^=l^, a^+i/^=(^, 

7. Three men Aj B, C are candidates for an office. 
If all had demanded a poll, the number of votes for them 
would have been in Arithmetical Progression, and A would 
have been elected by a migority equal to the number of 
voters for C, who has the fewest votes. C however with- 
draws before the election, and his supporters distribute 
their votes between ^ and B in the ratio of 1 to 4 ; thus 
A is elected by a nugority of 40. Find the number of the 
electors. 



EXEBCISE LXYi 

1. Divide 

-- (Jbcd -^-cda-^- dab +abe)x-^ abed 
by «*— (a + &)4?+a6; 
also $^"1 by a^'^-l, 

2. Express in their simplest forms 
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3* Find a number such that when it is divided into 
any two parts a and 6, a'+d shall always be equal to 

4. Solve the equations 

^^^ 3^+2 3a?-2"" > 
(ii) V^+3+/s/3a?-3 = 10, 



^ ' la; 



^^^+3;2f=22 i^ PO»ti^o "^*^®"- 



5. Find a mean proportional to 2^ and 5| and a third 
proportional to 100 and 130. 

If a : & :: 6 : {£, shew that 

a : a+& :: a-{'C ; a+6+c+rf. 

If a crew, which can row from Westminster to Batter- 
sea in 30 mmutes, can row from BatteiTsea to Westminster 
in 25 minutes, compare the rates of tiie stream and of the 
boat 

6. Sum the series 

Q QQ Q 

(^) i^6i*63+-*^^*^"^ 
(ii) |-(|y+l-... tosterms, 
(iii) 1 + 5 + 13+29 + .. ton terms. 

7. Two boats start for a race ; the second boat rows 
25 strokes to 28 6f the first, but 5 strokes of the second 
are equal to 6 of the first : if the distance between the 
boats IS equal to 30 strokes of the second boat, after how 
many strokes will it bump the first ? 
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BXEECISB LXVI. 

1 . Find the value of the continued product 

(l-ax){l-hx){\-{a-¥h)x} 






Solve the equations 
(i) \ 



(ii) 



^ 2^ 3 

4ajS+l 2aj2 



a?+4 a? + l' 






3. Rationalize .^_^ , and extract the square root 
of I0i-2V5. 

4. The amount of glass in a vrindow, the panes of 
which are in every respect equal, varies as the number, 
length and breadth of the panes jointly. Shew that if the 
whole area of glass varies as the length of the panes di- 
rectly, their breadth will vary as their number inversely. 

5. \i a '.h \\ c \ d^ shew that 

(i) a2+3a&+&2:c2+3cfl?+da::2a&+3&«:2a?+3d8, 
(ii) a(a+& + <?+d)=(a+&) («+(?). 

6. If a and & are respectively the arithmetic and 
^metric means between two numbers, find the numbers 
m terms of a and h. 

Find two harmonic means between 3 and 4. 
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7. A man inrested ^2000 in cottages : a certain num- 
ber were then burnt down, but, in consequence of their 
haying been insured, the loss on each cottage was only 
10 per cent, on its cost price, and was also found to be at 
the rate of £\0 on each cottage bought : some time after 
the remainder were sold 20 per cent, dearer than they had 
been bought, and the total ^n was £\00. How many 
cottages were originally bought, and how many were burnt? 



EXBBCISE LXVII. 

1. Resolre a^— ^- z^+2yz -hx + p-z into its two 
component real factors each of the first degree in ^, y, z. 



2. Simplify 



(ii) 



a+Ja^-l a-Ja^-l 



3. Solve the equations 



(ii) V2^ + 7 + ^/3a?-18 = ^/7^+l, 

..,.. 6y-4a? _ 5z-x _ y-2z _ 
^^^ Zz-I ~^-3z'~3y-2x ' 

(iv) 6a! + 8y.= 63, in positive integers. 
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4. Obtain the equation whose roots are 

5. A person travelling in a railway train, at the rate 
of 20 miles an hour, meets another tram which passes him 
m 3 seconcls ; hi4 it been moving in the other direction 
it would have passed him in 27 seconds : find its length. 

6. If a+5 Qc a-by prove that a'+fr* « db. 

If the time of describing any space vary as the square 
root of the space, and if the time of describing 144 feet be 
3 seconds, wha.t will be the time of describing 400 feet ? 

7. The sum of three quantities in geometrical progres- 

. 13 
«is g-,| 

quantities. 



sion is — , imd the sum of their reciprocals ^ : find the 



ExEB^ciSB LXyill. 



1. Multiply 



8 4 2 "^ ^J^ 2 ' 

and prove thq result by division. 

2. Reduce the fractions 

2;g*+a?^^-a^4-3a?-2 , x+ilx^—Hl^ 
6a:*-7i»*4-4«»-3d:+l at-{-y 

to their lowest terms, 

3. Find the value of 

^3-2^2/ 
correct to 4 plftoes of decimals, and simplify 
^/l2^r6^/3J-^/9-6^/2. 
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4. Solve the equations 

^*^ a?-4 • 2x-Z 2^-7 "*" a?-l ' 

(ii) (2^+a)3-(ii?+a)»=4a(7i»2+9a^+3a2), 

5. Eliminate d?, ^, z from the equations 

^+;3r2=2a2^;2r, z^+o^^'ibzx, a^-hy^^2cxy. 

6. If & be a mean proportional between a and c, 
prove that 

(i) 3a+76 : Zb+lc :: 5a-7& : §&-7<?, 

(ii) a-\-2b+c : 1 :: (b+c^ : e, 

7. Sum the series 

(i) 6-^2-10-... to 7 terms. 

(ii) Q)"* + l + g)*+... to infinity. 

4 
The harmonic m^an between two quantities is - pf the 

geometric, and the arithmetic me^n is ^ : find thp quan- 
tities. 



EXERCISB LXIX. 

1. Simplify 
a^+W-^c^-{a-b+c){a-^b-c)''{b-C'{-a)(J>-^c-a) 

-^(c-a+&)(<?+a-&). 

2. Find the g.o.m. and l.g.m. of 

and 3^ + 3ii7*-63^ + 43ii;2 + 34^_30, 



72 



ALGEBRAICAL EXERCISES 



Boire the equations 



(i) 



(fi) 



6 "~8~"" 4 



v/fV?-. 



and Sz+u-2X''4y=^Sy 



a 6 ' 



(iii) "—^ 



a—j2ax—a^ 



=b. 



4. A x)er8on has £12. 4^. in half-crowns, florins, and 
shillings, and the number of coins of each kind are re- 
spectively as the numbers 7* 5, and 3. Find the number 
of coins of each kind. 

6. If ^ = ^ = t',shewthat 

bA + ^A+hh h** 
and that 

tjma^ — tjn\ tjma^ - Jnh^ Jfna^ — Jnbz 

6. Given that y is equal to the sum of two quantities, 

one of which varies as x, and the other as - , and that 

when a? = a, y = p, and when a? = &, y=^q ; express y in 
terms of a. 

7. Of five numbers the first three are in Arithmetic 
Pro|nression, and the first, third and fourth, are in Arith- 
metic Progression also ; the second, fourth and fifth in 
Geometric rrogression; the last three in Harmonic Pro- 
gression ; and the sum of the third and fifth is 16 : find 
the numbers. 
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EXERCISJB LXX. 

1 . Extract the square root of 

and find the value of 

n/^^, when z^'^l^^ and yJ-^E^^ 

2. Reduce to their simplest forms 

fl + x^ 4a^ l-^ \ 

3. Solve the equations 

(i) a^+x-^=1, 

(ii) /^+y'=H 

'^ ^ \x^ + A.^ + xy^ + y^=S8Sy 

(iii) flw?+y4?=ay+j2?a?=a;2f+ajy=c*. 

4. If a^, 5^, c^ be in arithmetical progression, then will 
b+c, c+a, a+6 be in harmonical progression. 

5. Shew that 

(ay - &a?)* + (ca? - €izy ^ipz- cyf 

= (a^+¥+cy^{x^+y^+z^)-{ax+by+czf. 

6. Find the number of ways in which the sum of £5 
can be paid in exactly 50 coins, consisting of half-crowns, 
florins, and fourpenny pieces. 
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7. A constable is in pnrsnit of a thief, and proceeding 
at an uniform pace he finds by enquiry that the thief is 
trayellijD^ 1^ iniles per hour quicker than himself; he 
therefore doubles his speed alter the first 4 hours, and 
takes the thief in 6 hours and 20 minutes from the comr 
mencement of the pursuit Given that the thief had an 
hour's start, and never varied his sp^ed, find the rates of 
travelling of the two persons, and the distance a>t which 
the capture took placet 



EXEBCIS1& LXXI, 

1. Express 

in three terms of which a, 5, c are respectively flEustors. 

In the continued prodnct {x-%) (2^-3) (3a? -4) (4a? -6) 
find the coefficient oxa^, 

2. Find the g.c,m, of 

a;"+(6m-3)i»2+(g^2«15^)^_18m* 
and aj8+(m-3)ic2-(2m2+3m)a?+6»i*. 

3. Find the square root of 



5^ /? 

6 + V3' 



and rationalize the denominator of the fraction 
1-^2 +^/3 

rir72^- 

4. Solve the equations 

(\\ 7^-1 f3a; + 4 f^x-\2 30-3^\\ 5a? 

^^5 1 7 \ 15 e—j/^T' 
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(ii) I 



\/a?+\/y=i4, 
^=676, 



(iii) U+|--z2=e. 

« .«+13 1 
3-^+^—2- 

, 5. Find a number the sum of whose digits is 9, and 
whose digits, if reversed, form a nyinber -z grea,t6r than the 
original number. 

6. Given that the volume of a sphere varies as the 
cube of its radius, prove that the vohime of a sphere whose 
radius is 6 inches is equal to the sum of the volumes of 
three spheres whose radii are 3, 4, €| inches respectively, 

7. Find an Arithmetic, Geometric, and Harmonic 
mean between 2 and 8, and continue to 2 terms the series 
which these means form. 

8. If the number of Permutations that can be formed 
with a certain number of things taken 3 together is equal 
to 20 times the number, how many things are there? 



Exercise LXXII. 
1. Multiply 

and simplify 

{(^+l)y-(a?-l)}a-{(y+l)ar-(y-l)}», 

bracketing the coefficients of the different powers of x in 
the result. 
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2. Find the g.o.m. of 

3a?*-6;i?-12i»^ + 20 and 4^^- 7^??- 16^*+ 28, 
and the l.c.m. of 

4;B3-4a^, 3^-9aa?+6a2, and 2a^-Sa^x. 

3. Solve the equations 

.. (l-a;)(l-2ar) (l+a;)(l + 3j?) ^ (l + 2a?)(3ar-l) 
^^^ 2 ■*" 3 6 



^ 4 ' 



^^ \3y2+2a?y=39; 



and find the least positive integral solution of 
13;i?-72^=31. 

4. A can do half as much work &a £, B half as much 
as C, and together they can complete a piece of work in 66 
days, in what time could they smgly do the work ? 

5. Shew that 



6c a£ oft 
a b c 



is >a+6+(j, unless a=&=(5, 
6. If 






and if ^ ^® "^ 6 ^^* ^ ?' 

then t^d^^f ^®® ^<iween ? and j; . 
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. Sum the -series 
(r) 2 + 6 + 8 + .. .1 

(ii 



(r) 2 + 6 + 8 + . ..1 



(iii) 9 + 3 + l + ...tofivetenns and to infinity. Insert 
4 harmonic means between 2 and 12. 

If l,m,nhQ respectively the second, fourth, and sixth 
terms of a g j. shew that 

l__fn 
m~ w- 

^.,?; ^ ®^ ^^ 1^ ^^^ a shilling:, how many different 
shillings' worth can be picked out of a basket of 48 ? In 
how many of these will a particular egg be found? 

ExEBOisB LXXIIL 

1. Simplify the following expressions: 

(1) (a?"*)^-(^i+^)«iTi + -;j^ 

«@-0C-5-.-0 

2. Solve the equations 

(i) ^+ L_. =^+ 1 



1 "• "^ 1 ' 

x+0 a—o 



(ii) /^+2'=6, 

((^*+y^(«3 + y»)=1440. 
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3. Find two numbera in the proportion of 9 to 7 such 
that the square of their sum shall be equal to the cube of 
their difference. 

4. Simplify 



(i) 



7(2+ V3) 



,..x (^/2^^^/3)(^/3^-^/5)(V^-^^2) 
^^ (^/2+^/3+^/6)^ 

5. It aih \\e:dy shew that 

and if (1^ be the least term in the proportion^ that 
1111 
a a 6 c 

6. The sum of n terms of an Arithmetic series is 

» (5*+«*) -» (n-3) fc;r, 
find the r^ term and determine the series 

7. How many permutations can be made of the letters 
in the word ^' Alellein'* taken all t<^ther ? How many of 
those in the word *^ llidfolia"? 

EZEAOISB LX^V. 

1. If jsrsl + ^^y simplify the expression 

(^+a)^-l)"»^2* 
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2. Reduce to its lowest terms 

7a^~2^-63;gy^+18y8 
5;ir*-3a?3y-43;uV + 27a^-18y* • 

3. Solve the equations 

n ^+^ q-K? ^ 2(a-f5+g) 

(ii) Vi+V'4+a?=-j=, 

ra?+y+<8r=l2, 
(iii) ja?y+y;2f+5fa?=47, 

4. Ill how many different Ways is it DossiUe to pay 
i.'IOO in Napolebns (worth 16«. edch), and mre-franc pieces 
(worth 4*. each) ? 

6. If aa^^dyxca^-dj/, shewthat* «s/y; <ihb,cd 
being constants. 

6. Sum the series 

(i) 6 + I0+15 + iiitoUtenliflj 

(ii) 2+--l-...to8torm8j 

(iii) 6 + 1 + - + .. .to6 tertns and to infinity. 

The first two terms of a series in harmonical progression 
are 4 and 3, continue the series to 3 more terms. 

7. Find the coefficient of x^ in the expansion of 
(l— |j , and expand (2 + 3a?)~l to four terms. 

8. A certain crew, who row 40 strokes per minute, 
start at a distance equivalent to five of their own strokes 
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behind another creif, ii?lio row 45 strokes per minnte. 
Assuming that 5 strokes of the hindmost crew are equiva- 
lent to 6 of the foremost, in how long will the former over- 
take the latter ? 



Exercise LXXV. 



1. Find the value of 

l+a? (l+-a?)(l-u^a) 

2. Solve the equations 

(i) {a^ + l){x-^2)^2, 

'^ ^ \ 2^+10 -3y + l, 

ia?_y_24 
y i'"35' 
^-2^ = 2. 

3. Simplify 

... (2 + n/3)* + (2-V3)* 

,... x + a + Jx^-a^ 
(u) , . 

4. If ^ is to y in the duplicate ratio of a to &, and 
a to & in the subduplicate ratio of a + a? to a— y, shew that 

x+y : x-y :: a?+a : x. 
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5. If in an infinite Geometric series any tenn be eqnal 
to the sum of all that succeed it, shew that the common 

ratio will be - . 

£ c 

6. A boat club consists of 12 members, how many 
different crews of 8 can be formed, and from how many 
of these must an individual member be excluded 1 

7. Expand (o"2yj; write down the 8*^ term of 
(6a? - 4y)« and the «*^ term of (1 - x)' K 

8. Transform 5279 from the denary scale to the senary. 
The number 136 in the denary scale is expressed by 253 m 
another scale, what is the radix of this scale ? 

EXEECISE LXXVI. 

1. Multiply 

r r r r 

d^ + 205^4/"+ 3i/* by a?-2a?y + 3y'^; 
and prove the result by division. 

2. Extract the square root of 

and the cube root of 

^-3 27 

3. Solve the equations 

. 3^+1 2^-7 5 
^^ 3(iC-6) 2a?-8 2 ' 



(ii) /^-y=^ 
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..... ^x-^-J^-a^ 
Zx—Jax-x^ 

(iv) 3a? + 6y = 17 in positive integers. 

4. Two men, A and B^ sell a quantity of wheat for 
£28. 89. : ^ sells 4 quarters more than A, and if he had 
sold the quantity that A sold would have received £10 for 
it, while A would have got 16 guineas for what B sold. 
Find the quantity of wheat sold by each, and the rates at 
which they sold it. Interpret all the solutions. 

5. If a : 6 :: c : 4 ^^^^ ^^^ 

2£+35^2£+3^^ 
3a + 46""3c + 46?' 

and find a? if 4+d? : 2x+S :: 2a?-l : 3^4-2. 

6. The sum of an infinite geometric series is 2^, and 
the second term— ^, find the series. 

Sum the series 

(i) -9-7-6-... to lOt^ms, 

(ii) 2-i+| — ... to 6 terms and to infinity, 

(iii) 1 + 7 + 26 + 79 + .. . to 6 terms. 

7. In the Adelphi of Terence there are twelve cha- 
racters, six of which are to be imdertaken by six boys : how 
many different arrangements can be made ? In how many 
of these will the same boy undertake one particular char 
racter? 

8. Express 47 in the scale of 5 ; then square the trans- 
formed number ; extract the square root of the square, and 
reconvert the number to the scale of 10. 



. . ALGEBRAICAL EXERCISES. 83 

Exercise LXXVII. . 

1. Find the L.C.M. of a^ + Zx^-Qx-S, a^-2a^-x^2, 
and x^+x-6. 

If the L.o.M. of a and &=the g.c.m. of c and d, shew that 
G.c.M. of a and b ab 
L.o.M. of c and d" cd* 

2. Solve the equations 

(i) a3i}+2joi^-ax+a^=ai^-\-2ay 

(ii) a?2^-a^/^^^=^{a^-^/^^, 

r"\ ^y -- x+z _S y+z _ 7 
^"^^ xy ~e^ xz '~4.' yz "12' 

3. Which is the greater ratio 

l+x : l-i» or l+x^ : l-a^, 
X being less than 1, but positiye ? 

Three men, whose capacities for work are as the num- 
bers 3, 4, 6, can complete a piece of work in 60 days, in 
what time could they singly do the work 1 

4. What must be the relation between a, b, and c that 
they may be respectively the p^\ q^, and r"* terms of a 
geometnc series ? 

5. At an election where every voter may vote for any 
number of candidates not greater tlian the number to be 
elected, there are 6 candidates, and 4 members to be 
chosen ; in how many ways may a man vote ? 

6. Expand {x + yf, and {Zx - 2y)"* to 6 terms. Write 
down the fourth term of (3« + 2&y<> and of (1 +^)i 

7. A certain number is equal to 125 in the scale whose 
radix is x, to 78 in the scale whose radix is y, and to 49 in 
that whose radix is a? +y; find the number. 

G— 2 
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8. A and B, starting from the same angle, run a race 
in opposite directions round a rectangular field ; the prize 
being as many shillings as yards by which the winner can 
get beyond the starting point before meeting the other the 
second time. A allows B a start of 21 yards, and his speed 
exceeds ^s by ^^th: he is 3 yards short of the opposite 
angle when he first meets B, Which wins? how many 
shmings does he gain ? and how far does he run ? 

What is the greatest possible area of the field ? 



BXEBCISB LXXVIII. 

1. Shew that the coefficient of x in the expansion of 
(x—d){iB—'b){pS'-c) is the coefficient of ^ in tne expan- 
sion of 



(^+3W)(*^-)'*-*-' 



2. Simplify 

(i) |i-5N/l2 + 18(3K 
.... 6 + /s/7 6-^/7 



3. Solve the equations 

(i) 






x-% 

^ . 2 820 



(ii) J^ + x^-^-Jd-x^^^a, 

4. Find the conditions that the equation aa^ -k-hx-^c-O 
may have (i) roots equal in magnitude and of opposite sign, 
(ii) one root positive and the other negative, (iii) both 
roots positive, (iv) both roots negativa 
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What are the natures of the roots of the equations 
(i) aj3+5ii?+6=:0, (ii) 2a^-9=0'i 

5. Find a numher ^eater than 30 and less than 40, 
such that if 9 be addea to it the digits will be inverted. 
Are there any other numbers whose ^gits are inverted by 
the addition of 9 ? 

6. If ^=.5» = S= =..^, 

^1 ^8 ^4 ^«+l 

pwvethat (gi±g.±^ s-^ -^^"Y ^.-^, 

7. Shew that the number of combmations of n things 
taken p together + the number of combinations of n things 
taken j7— 1 together = the number of combinations of w+ 1 
things taken p together. 

The no. of comb, of n+ 2 things 4 together fi dw 
The no. of comb, of n things 2 together "" ' 

8. Expand 

(l-3a?)^ ryZ^^y -T=^== , the last two to 4 terms. 

Approximate to the square root of 99 by the Binomial 
Theorem (3 places of decimals). 



EXEECISB LXXIX. 

1. If c2=^2^.^^2^ shew that 

{a-^h + c)(a+o-c){a+c--h)Q)-\-c-a)-4aV^, 
and if «*= y + Jl + y^ that 2y = «•-«-*. 
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2. Extract the square root of 

26 W -^25 be lOo"* "^'SO''^''*^ 100' 
and the cube root of 

8a«-36a» + 66a*-63a3 + 33a«-9a + l. 

3. Solve the equations 

(i) ^ ^^^- _ -1^ JL -JL 

a-2x a-Sa 4^-a a-eS' 

^..> y2a«-a?2 + &j2^ 3^ Ja + b 

j27iC + 22^ + 3j8fa:40, 
(iii) \x-y+z^^, 

l2a? + 4y-3;2r=12. 

4. The sum of a G.P., whose first term is 1, common 
ratio 3, and number of terms 4, is equal to the sum of an 
A. P., whose first term is 4, and common difference 4 ; how 
many terms are there in the A. P.? 

5. If aoc h, shew that 

6. If m denote the number of combinations of n things 
taken two together, prove that the number of combinations 
of m things taken two together is equal to three times the 
number of combinations of n + 1 things taken four together. 

7. Transform 243 and 75 into the scale whose radix is 
8; multiply them together in that scale and extract the 
square root of the result 

8. At a boat-race from Battersea to Putney it was 
observed that during the first mile and a quarter tne crews 
of the first two boats pulled uniformly; during the re- 
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mainder of the conrse, the winning boat gained one foot in 
forty-four; given that the number of miles from Battersea 
to Putney is three-fourths of the number of boats'-lengths 
by which the race was won, and that a boat is 40 feet long, 
find the distance from Battersea to Putney. 



EXEKOISE LXXX. 

1. Divide 

10 16 20 12 18 24 

by ^^«-JV* 

2. Simplify 
n 6a? 30a^+4a? Ax 



Zx-2 9aj2 + 4 3ii?+2' 
/..N 2^~7a?V-t-2^+3yg 

3. Solve the equations 

(i+^^_ 

r4(a!»+y«)=l7(«+y), 

4. Simplify 

2^/3(1 +^/3+^/6) 

and extract the square root of T^^ajso. 
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5. Sum the series 

(i) 2 + 3 + g + ...to7tennB, 

/3 /2 2 72 

(") V 2 "*" V3 "*" 3 V 3 + —*<>** ^™* ^^ *^ 
infinity, 

(iii) 2 + 25'*"F"*'2*"^-*^^^°^*^y- 

6. If a : 6 :: c : 4 prove that 

7. Write down the first five terms of the expansion of 
(1 — 7^)s and give in their simplest forms the middle terms 

of(a2->c2)««+i. 

8. A farmer bought 100 animals, consisting of oxen, 
sheep, and ducks, for ^£100. If the oxen cost £6, the 
sheep £1, and the ducks Is. each, how many of each had 
he? 

Of how many solutions does this problem admit ? 



Exercise LXXXI. 

1. If «+y+j2r=2a, and aj*+iry+2^+a*s=2a(ii?+y), 
shew that {x-af+iy-df^-iz-af^aK 

2. Solve the equations 

x-\-a x-a x-^a . ^-^h 

x-^b x-T "^ x-a x-b * 
x-b x-k-b x+a x+b 
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(ii) 



4 6 



' + li=0, 



1^1.^-^^22H0, 



7 2 



(iii) s/2a;2_4^+i_^^_3^^4^^2ic2-2a?-»-3 

-N/iB2-6a?+2^ 

3. Resolve 1 -a'— a + a* into factors, and prove that 
it is always positive whein a is so. 

Find the value of x which will give 2— 4a?— 4^1^ its 
greatest possible value. 

4. The squares of the times of revolution of different 
planets vary as the cubes of their mean distances from the 
sun; compare the mean distances of two planets, whose 
times of revolution are respectively P and^. 

6. Out of a dozen friends, how many different parties 
can be made consisting of not more than eight ? 

6. Of the series of weights, 1, 2, 2^, 2',. . .lbs., find which 
must be selected to weigh 1719 lbs. Transform 40234 from 
the quinary to the duodenary scale. 

7. Employ the Binomial Theorem to find the com- 
pound interest on wClOO, for 5 years, at 10 per cent. 

8. A gentleman sends a lad into the market to pur- 
chase a shilling's worth of oranges. The lad having eaten 
a couple, the gentleman pays at the rate of a penny for 
fifteen more than the market price. How many did the 
gentleman get for his sh^ling ? 

BxEECisB LXXXIL 

1. Find the g.cm. of 

wp'g + 3nj9 V — 2«pg* — 2n^ 
and ^mj^q^-Amp^-mp^q+Zmp^, 
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2. Simplify 

4/s/48-2 ^98 + 11 n/243-10n/300 + 7n/8, 
and rationalize the denominators of 

^'^ 3"75"^2' 

^{Ja-^x + Ja—x) 



(ii) 



pja+x—tja—x 



3. Solve the equations 

r^ 2 2 

W /^=5+ 1 =Xy 

x+ j2-x^ X'-JJ^^ 






14a?V. 

*^ 4. A owes ^ 4«. lOd ; if A has only sixpences in his 
pocket, and B only fourpenny-pieces, how can they most 
simply settle the matter ? 

K Tf 2a?-y ^ 2y-;g _ 2^--a? 
• 2a + & 2& + C 2c + a' 

shew that 
21(a + 6-l-<j)(a? + 2y + 3;?)=(41a + 38&+47(J)(a?+y+af). 

^ 6. If P be the j»* term and Q the ^* term of ft G. P., 
shew that the n^ term 

If the jt?*, g*^ r*^, «* terms of an arithmetic progression 
in geometrical progression, p 
are in geometrical progression. 



be in geometrical progression, prove that i?-^', tf — r, r— *, 
ricalp 



7. Shew that if » be any whole number n{n^ - 1 ) (n*— 4) 
is divisible by 120. 
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8. .Expand to 4 terms 

<" ('-0''- <«> ^' 

Find by the Binomial Theorem ^120 to five places of 
decimals, 



Exercise LXXXIIL 
1. Having given that 

h—a Aa—h 

find the ratio a : b; and if 

c + d _ ec-d 
Sd '' 8c ' 
find the ratio e : d. 

2. Solve the equations 

nx-(c+d) nic-ib+d)* 

'.J.V 4d:^ + 4^ + 8a?+l 2^H-2a? + l 
^^ 2a?2 + 2a?+3 " S+i — > 

« l(-S('-l)=(-0H). 

[ (^-3)(y+3)=(2a?-2^)2. 

3. Find ;i; from the equation 

a! + a 



\ 
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and shew that the greatest value which the expression 
x + a 

admits of, for any value of a?, is 
V2 + I 

2 • • . 

4. If ««=:, shew that a'ft + a^+foc —. 

Ir 

There are two globes whose radii are r, r' ; they are 
melted and formed into a single globe: given that the 
volume of a sphere varies as the cube of its radius, find 
the radius of the single globe. 

5. If a, b, c be in geometrical progression, shew that 
a+ &, 2&, 6 + c will be in harmonical progression. 

6. The number of permutations of n things taken r 
together is to the number takenr-1 together as 10 to 1 ; 
and the corresponding combinations are as 5 to 3. Find 
n and n 

7. Transform 8978 from the scale of II, and 3266 from 
the scale of 7, each to the scale of 12; and multiply the 
numbers together in that scale. 

8. If a men or b boys can dig m acres of ground in 
n days, shew that the number of boys whose assistance 
will be required to enable a—p men to dig m-^p acres in 
n-p days is 

pbL ^ a{m + n) \ 

Exercise LXXXIV. 

1. Simplify the fraction 
1 



a x-l x—2 



and find its value when ;i7^ 2. 
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Reduce to its simplest form 

x^y^+xy + x^x^yz^-y^z^-l 
' 2. Prove that 

yz+zx+xy ^ ^^- a^+d^+c^ ' 
the first fraction being positive. 

3. K -— - =a, -~=&, -4-=c, shew that 
y+z * z+x ' x-^-y ' 

:t!2 7,3 -jJ 



a^l-hc) h{l-^ca) c^l-dbY 
and express each fraction in terms of x^ y, z. 

' 4. If a+h ; a-h :: 6+c : 2 (&-<?) :: c+a ; 3 (<?-«), 
shew that 8a + 9& + 6<? = 0. 

6. Five bovs from one school and fonr from another . 
a^e to form the crew of an eight-oared boat, on the con- 
dition that no two boys from Sie same school be seated 
together: how many different arrangements can be made 
of the crew so composed ? 



6. Expand 



\ V a sj x) 



V 



If «i be the sum of the odd terms of the expansion of 
{a^xYf and s^ the sum of the even terms, then 



7. Solve the equations 
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(ii) aj2+2,yj3T25T3 = 12-ai?, . 



(iii) { 






8. A man bought a house ii^hich cost him 4 per cent, 
upon the purchase money to put into repair. It then 
stood empty for a year, durinar which time he reckoned 
he was losing 6 per cent upon his total outlay. He then 
sold it again for ^£1192, by which means he gained 10 ^r 
cent, upon the original purchase money. What did he give 
for the house? 



Exercise LXXXV. 

1. Divide x+y-^-z-Zx^y^z^ by x^-^-y^+z^^ and ex- 
tract the square root of 

^ ,t^ 1 /^ y\_9 
y^'^a^ J-ZlK^ x) 4- 

2. Prove that 

^^^ x{x-a){x-h) abx"^ d{a-h)(ps-a) 

1 



^ h{h-a){x-h) 
(ii) n/7 + 4V3 + ^7-4>/3 = 4. 

3. Solve the equations 

^^ 16 7a?-16" 6 ' 
(ii) 4«8 + 6a!8+a:=l, 
(iii) tj2x^-2jx + 5f2=:0. ' 
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4. Eliminate y and z from the equations 

xy + yz+zx=qy 
scyz=r, 

5. Sum the series 

(i) 80 + 74 + 68+... to 14 terms, 

(ii) l-- + p-p + ... ton terms. 

6. Five ladies and three gentlemen are going to play -^ 
at croquet : in how many ways can they divide themselves 
into sides of 4 each, so that the gentlemen may not be all 

on one side 1 

7. Find the coefficient of a?"" in the expansion of \/ 
(1 -a?~')~', and prove that 4« + 1 is the coefficient of ar^ in A 

1 —X 

the expansion of .- rj . 

8. If a. man has only weights of 1, 3, 9, 27, ...lbs. ^ 
each, find the smallest number of them with which lie - ' 
can weigh 476 lbs., all the weights being placed in the same ^ 
scale ; and specify the number of each kind taken. 



Exercise LXXXVI. 

1. Find the l.o.m. of 

a^ + a^+a^a^+a^a^-¥a^x-\-a^ 
and a^—aai^+a^a^—a^a^ + a^x-a^, 

2. If i/x+iyy+ijz= 0, shew that 
{a^+y'^+z^-2{yz+zx+xy)Y=l2Sxyz(x+p + z), 

3. Solve the equations 
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fy(aj2+j^)=a(a?+2^)«, 



(iii) 2a? + 3y + 42r = 1 7, in positive integers. 

4. Find a number of three digits such that the sum of 
the first and second equals 7, of the second and third 13, 
and of the third and first 8. 



5. Sum the 


series 




(i) 


-i- 


---... to 9 terms, 
3 


(ii) 


2 + 4+ 10 + 28+... to 6 terms. 


If 


«. 


= l + a+a2+... 


to n terms, 


and 


S^n 


-i^i-- 


. to n terms, 


shew that 




h- 


I 


Insert three harmonic mean£ 


\ between 1 and 6. 



6. If X varies directly as y and inversely as z, and 
5, 6, and 7 be simultaneous values of Xy y, z respectively, 
find the relation between y and z^ and the value of z when 
y = 3. " 

7. How many words can be made of the letters in the 
word "concatenation"? 

The number of combinations of n things 3 together is 

24 times as great as that of the combinations of - things 
4 together ; find n. 

8. The slope of a hill is 1 in 8. A man whose usual 
pace on level ground is 4 miles an hour, ascends and de- 
scends in 6 hours. His pace uphill : pace on level :: 3 : 4, 
and pace downhill to pace on level :: 5 : 4. What is the 
height of the hill? 
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BxBROiSB LXXXVII. 
Reduce to their simplest forms 



(i) 



^+(|-i)^-y' 



^"^ (a+&)(a+c)"**(&+a)(& + c)"^(c4-a)(c+&)* 

2. Prove that the di£ference of the fractions 

^2-1 ^^2 ^/2+^3-1 
n/2 + V3 ^ Va + i 
exceeds their product by 1. 

3. Solve the equations 

... (a?+-5)(:g + -75 )^ a?-H-25 
^^^ {x^'i){x + 'lh) 'x + % ' 

(ii) («3+8^+16a?-l)*-^=3, 

f _1 1 

(iii) \>Jx-^l-Jx Jx+\ + Jx 

4. li a^-yz=a\ y^-zx=l^y z^-xy^i?^ shew that 

5. Find the product of the first 9 terms of the series " 

a^ ^ fl^ 

y^' i»3> i%y 

Determine the geometrical mean between a+6 and 

The first four terms of a geometrical series are together 
equal to 45, and the first six terms to 189; find the series. 

7 
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6. Find the coefficient of a^ in the expansion of 

and of x"" in that of 

10 

7. Express 23125 and 957 in the septenary scale, and 
the latter also in the scale whose radix is ~7. 

8. Out of a sphere of clay whose diameter is 8 feet, 
two spheres are formed with diameters 6 and 6 feet re^ 
spectively ; having given that the volume of a sphere varies 
as the cube of its radius, find the diameter of the sphere 
which can be formed of the clay which is left* 

ExEBCiSE LXXXVIII. 

1. Extract the square root of 

(i) ax""^ - 2a^x'^^ + 3 -■ 2a'-^ o?^ + a-^a?i 
(ii) 11-4^7. 

2. Simplify 

x-^-la-^x"^- 2a-^x^^ + l^a^^ ' 
11 



(i) 



(ii) 
(iii) 



{a-^-d-^)(b-^-c-') 
3. Solve the equations 



(i) Vf 



+ ^/3;^?+l = 7, 



(u) <x-y 

(.r2-?/«=3. 
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fe g: 



2^1^=12. 



4. There is a number composed of two figures, of 
which the figure in the unit's place is triple of that in the 
ten's; if 36 be added to the number the sum is expressed 
by i^e same digits revei'sed. What is the number T 

5. In a Geometrical Progression, if S^ S^, S^ are the 
sums to n terms, 2n terms, Sn terms respectively, find the 
relation between /^, S^ and S^ 

6. In what numbers should 20 men be combined, so as 
to form the greatest possible numbers of di£ferent com- 
pmies ? In how many of these will the same pair of men 
he found together? 

7. 'Shew that the difference between any number in 
the denary scale and that formed by reversing the digits 
is divisible by 9. Extend this theorem to any scale. 

8. Expand . to ^yq terms, and if a? = H-A 
(where h is very small) shew that 



^/ 






Exercise LXXXIX* 
1. Reduce to its simplest form 

4 /t-Z^ 



^ 



7—2 
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2. Soke the equtioM 

■xyz"' 



rn, U-i=l, 






-L-?=o. 



3. If «beiwl,8licirtli»i the OTweaakm jr^-te+ao 
caiiiievcrbetaBtlMai4;MidUi»t^^^^ fies betwe^ 

3 and-. 

4. K «+y : 3fl-6 :: y+^ : 36-c :: 2r+ j? : 3«— a, 
prorethat 

5. Th«:e are two cridLet-cliibs of 14 and 16 membera 
lemedzTdy ; how many different matches can they make, 
ana^how many will two particnlar members^ one out of 
eadi dob, both play 1 

6. Expand (^ZT) ™ Mce^ding powers of a^ and 
iSnd the coefficient of af in the expansion of (^--j) • 

7. A man sares £p a year from his income, whidi he 
inrests annually at r per cent componnd interest: at the 
end of how many years will he hare accamnlated a capital, 
the mterest of whidi is equal to his yearly saving! 

8. There are two towns A and B ; a traveller sets out 
from A towards B, and another from B towards A on the 
same day, and the travellers meet half way between A 
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and B; one travels 6 mUes the first day, 10 the second, 16 
the third, and so on; the other travels 20 miles a day for 
two days, and 35 miles a day afterwards until they meet ; 
find the number of days they travel, and the distance be- 
tween A and B, 



Exercise XC. 

1. Shew that 10404 is a perfect square in every system 
of notation ; and if ^+y be a multiple of ^, and a&o x—y, 
then aj2-^ is a multiple oip^, 

2. Find the cube root of 

^2-6a*4- 12a252c2~8&V. 

^ 3. Solve the equations 

l2""4^^'" 2 ' 

(ii) (4 + 5a?-ii!2)i=:2M + (a^+3^-4)^, 

(iii^ 3;p + 4y + 7;? = 26 (in positive integers). 

4. A and B run a race ; B has 60 yards' start, but A 
runs 20 yards while B runs 19 ; What must be the length 
of the course that A may come in a yard a-head of -S ? 

6. If ^5 + ? = - = -2-, determinetheratiosa :6 :{?. 
a c-b' 

., .^ b a + c—b a+b-^-c , . . .i. 

Also if — T = J- = ^ — rnr > determine the ra- 

a + b b + c-a 2a + b + 2c' 

tios a:b :c. 
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6. Sum the series 

(i) 3 + --2-... to 12 terms, 

(ii) 3| + 2i + 1^ + . . . to 6 terms and to infinity. 

Insert 3 harmonic means between 12 and 2f . 

There are m arithmetic means between 1 and 31, and 
the 7 th : (m— l)th :: 5 : 9; shew that the number of means 
is 14. 

7. Transform 730451 3 from the scale 8 to the scale 4 ; 
and multiply 3^4^ by Zt in scale 12. 

8. The sides of a triangle are 141, 100, and 53 feet, 
find the length of the perpendicular on the longest side 
^om the opposite angle. 



EXEBCISE XCI. 

1. Find the g.o.m. of ^*-3;r+9a?*-27 

and 2aj3+23;p+46; 
also the l.c.m. of 

;p*+l, a;3+(N/2-l)(aj3-a?)-l, and ofi + a^-of-l. 

2. Rationalize the denominator of the fraction 

1 

and simpliQr 

3. Solre the equations 
(i) 4af^+Qa^-hx^\, 



ALGEBRAICAL EXERCISES, 103 

(ii) ^/^+l-^/^+2-^/^+3 + ^/5T5 = 0, 

dw^yf {x-yf _ 
(iii) { a2 ^ 62 -^ 

4. A person walking along a road in a thick fog, meets 
one waggon and overtakes another which is travelling at 
the same rate as the former : if a be the greatest distance 
to which he can see, and 6, &' the distances which he walks 
between the times of his first seeing and passing the wag- 
gons, shew that a is an harmonic mean between b and V, 

6. li X \h + c-a=y :C'\-a-h=^z :a + h-c, 
shew that 

(i> ~c)^+((j-a) y + (a-2>);2f=0, 

and that 

{a + 'b + c){x{3f-k-z)-\-y{z-\-x)+z{x+y)} 

=2{x+y+z){ax+by-\-cz), 

6. Six papers are to be set in an examination, two of 
them in mathematics : in how many different orders can 
the papers be given, provided only that the two mathema- 
tical papers are not successive ? 

7. Prove that the coeflScient of of in the expansion of 
T- ;—^^ is equal to the coefficient of of in the expansion 

Find the coefficient of of in the expansion of 



(a^-\-x^)Ha-x)^' 

8. Transform 1*69 to the scale of 4, extract its square 
root in that scale, and reduce the root to the scale of 10. 
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Exercise XCII. 

1. Find the condition that OD^-^-ax + h and nfi-^-afx-k-V 
may have a common measure of the form x^-c, 

2. A walks at the rate of 3 miles an hour, B at the 
rate of 1 mile an hour in a circular ring 3 miles round. 
B always proceeds in the same direction, but A turns back 
whenever ne is within a mile of B, Supposing they steurt 
in the same direction from extremities of a diameter, 
prove that A will be in his original position and at a 
turning point after 3m =fc^ hours, where m is any positive 
integer. 

3. Solve the equations 



(i) 



X 



{aJx-\-'b)(JbJx+a) = dbJxl \Jx+-^i-\ , 

(iii) ay'\-yss'¥^x=a^-a^^'t^-y^z:z(?-z\ 

4. I owe a person a shilling and have nothing about 
me but sovereigns, and he has nothing but dollars worth 
4«. 3d each ; how can I most simply dischai^e my debt ? 

5. Distinguish between interest and discount, and shew 
that if P, /, 2> be respectively the principal sum, and the 
interest and discount upon it for any given time, 

1 _]. 1 

6. The sums of the first t^i, ^s, n^ terms of the same 
arithmetic series are Si, S^, S^ respectively^ prove that 

f(n.-n3)+J'(«.-«0+f'(«i-»g=0. 

»'l '«J '*S 

The Arithmetic mean between two numbers exceeds 
the Geometric by 2, and the Geometric mean exceeds the 
Harmonic by Iff : find the numbers. 
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7. How many permutations can be made of the letters 
oftheword"OoHtic"? 

Out of a party of twelve, bow many sets of not more - 
than five can be made up ? How many times will any one 
person be chosen ? 

8. Find the greatest coefficient in the expansion of 
and prove that 

Bx^BGlSfi XCIIt. 

1. Simplify 

^^ s/S + Je ^6 + ^2 J2 + JZ' 

(lis <^(^ + c) , b(c + a) c(a-hb) 

^ ^ {a-h){c-ay {a-h){b'-c)^ {c-a){b-cy 

2. Solve the equations 

JSxTl-s/dx ' 
rii) |«2'^+^^~^=<>' 

(iii) 2a?+3y+5;2?=17 in positive integers. 

3. Find the limits of value between which x must lie 
in order that 4^+4^—1 may be positive: and if a be 

real, prove that „_ _ can have no value between 
-y and 1. 
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4. Two particles, A and j5, start simultaneously from 
the same point, and move in the same direction along the 
same straight line: A moves with the uniform speed of 2 
feet per second, and the speed of 5 is such that it moves 
over 1 foot the first second, and that the number of feet 
described by it in any time varies as the square of the 
time. Prove that, during the motion, the pariiicles will be 
three times at any given distance (less than a foot) from 
each other ; and interpret the fourth result obtained in tiie 
algebraical solution of the problem. 

6. If «; &, c, d be in Geometrical Progression, shew 
that 

{a'-h + c-<If={a-hY-^2{h'-cf + {c-df. 

6. If o be expanded in ascending powers of a?, 
find the coeflicient of ix^. 

7. Find a fraction in the ternary scale equivalent to 
'120120120... which is in the same scale. 

8. On a sum of money borrowed, interest is to be paid 
at the rate of 5 per cent, per annum; after a time ^200 of 
the loan is paid off, and the interest on the remainder re- 
duced to 4 per cent. : the yearly interest paid is now less- 
ened by one-third. What was the sum borrowed ? 

Exercise XCIV. 

1 . Shew that p^ -^p^x +p^a^ + . . . -k-pjxf may be divided 
hy x + a with a remainder p^ —p^a +p^a^ - . . . ^p^a*. 

Hence determine when aJ" + 1 is divisible by a?+ 1. 

2. Solve the equations 



(i) 



. X 5 

JL + ? = 20 
xy X 3 ' 
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(ii) ij4a+x-\'ija'^x=2j'la + x, 

(iii) jii?+y+2f=18, 

3. Eliminate x, y and z from the equations 

y\z+x)=l^, z^{x-\-y)^&, 
and a&(?=(a?+y)(y+;2?)(4r+a?). 

4. If T = ^, shew that 

G.aM. of g + ft and a— & _ l.c.m. of a + 6 and a- b 
G.aM. of c+d and c-c? "" l.c.m. of c+d and <j-6? 



"^S/Td 



cd' 



5. If 32 boys are drawn up in line 4 deep, in how 
many ways can they be arranged so as to have a different 
set in the front rank each time ? In how many ways if the 
first rank is always to include the 3 tallest ? 

27 18 57 

6. Sum the series r^ + — + ^+ ... to 6 terms. 

16 15 oO 

If Sp denote the sum of the series a+rtr*' + ar^ + ... to 
infinity, and S-, the sum of a—ar'+ar^—,,, to infinity, 
shew tnat 



(i) S^^i^aS, 



'49 



,... Ill 1 w r r*-l 

^ Si Si S^ Sn a a r-l 

7. Shew that 1030301 is a perfect cube in any scale 
of notation whose radix is >3, and that the square of 
every odd number, diminished by 1, is divisible by a 
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8. A stands in a line with 12 equidistant balls, and 
B, leaving -4, picks up the balls in succession, returning 
with each to A, and when he has given him the last finds 
that he has walked exactly a mile. Had A and the balls 
all been equidistant, and the last ball been just as far from 
A as before, B would have had to walk 24^ yards more. 
Find the distance of the balls from one another. 



BXEEOISB XCV, 

1. Resolve into their elementary factors 
(i) a^-l^+i^-d^-'^{ac-hd)y 

(ii) (a2-62)c + (2^^^)«+(c2_a2)5, 

2. Simplify the expressions 

(i) 4/81-^:^512+4/192-7^9, 

(ii) ^97-66 V3, 
and find a multiplier that will rationalize 4/3 + il^ 

3. Solve the equations 

n 2^-3 2j?-5 4d^-2 

(ii) a+jn^=er, 
(iii) 4a;8-28a?»+61a?-42 = 0, 

having given that the sum of two of the roots of (iii) is 
equal to the third. 

4. If a : b :: c : d :: :/, shew that 

={b6 + de+/af{(^+c^+if^. 
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5. li Ofhy chQ positive and unequal numbers, prore 
that 

(ii) {a+'b + c)())c-\'Ca+db)->^dbc, 

6. Shew that the expressions ^ 

{m^-n^-^mnf^ (m' + w^, and (m^-n* +2ww)2 

are in Arithmetical Progression ; and find the values of m 
and n which will make them equal to 1, 25, 49, respec- 
tively. 

7. In the expansion of (1 + ip)^", where both n and 
X are greater than unity, prove that the terms continu- 
ally increase in numerical magnitude. 

8. A is walking along a road and passes ^; when 
finding he has lost somethmg, he turns back and meet« B 
t hours afterwards : having found what he had lost, he 
overtakes B again If hours after he met him, and is T 
hours too late at his destination. Compare their rates of 
walking. 

EXEEOISB XOVI. 
1. If *=«+&+<?+. I. to w terms, shew that 

8-a s—b 8—C , 

+ + +...=w-l. 

8 8 8 



2. Find the sum of n such fractions as 

1 2a? 4a^ SaF 

1+a' 1+^' l+a^' l+a^ 

3. Solve the equations 

d-eisJx—c 



, &c. 
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(ii) j3a-3+j6a!-l9^^^+4, 
Cm) J^+y*+2^(^ + y') = 6^^ 

4. If the roots of the eiiuation 

be posfflble and different, those of the equation 

(a + c) (flw?2 + 26a? + c) = 2(00- 62) (iBS+ 1) 
will be impossible^ and vice versd, 

5. If Sly S^.-.Sp be the sums of infinite geometric 
series, whose first terms are the first p numbers in suc- 
cession, and common ratios - , - — -^ , prore that 

2 3 p-hl' *^ 

^,+^,+ ...^p=(p + 3)|. 

6. If nCr denote the number of combinations of n 

Q 

things r together, and ?^^^= 9, find n ; and if 

«^r+i : n+iG. : n-xCr V, 55 \ 264 : 40, 
find n and r. 

7* Find the sum of the coefficients of powers of « in 
the expansion of {p + a?)*. 

Find the cube root of 999 to 4 places of decimals. 

8. Two coins of the same bulk, whose values are as 
25 : 4, and whose weights are as 9 : 8, are each composed 

of silver and copper. Bulk for bulk silver is - as heavy 

o 

again as copper: weight for weight silver is 42 times as 

valuable as copper. Compare the bulks of silver and 

copper in each coin. 
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BXEBOISB XCVII. 

1. Reduce the following expressions to their simplest 
forms 

X X 

X X 

^"^ (a-&)(rt-(?)"*" (&-c)(6~a) "*■ (c-a)((j-6) ' 

2. Solve the equations 

4y4f— zx—Zosy^lty. 

3. Coaches start from ^ to ^ at 2 p.m. and from B to 
^ at 4 A.M.: at noon the coach from B meets one from A, 
and again at 90 miles from A meets another. Find the 
distaiice between A and B and the rate of travelling. 

4. Prove that 

(i) a6c>(a+6-c)(& + <j-a)(c+a-&), 
(ii) 1.3.6... (2n-l)<?<". ^ 
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5. Eliminate x, y, z from the following equations 

X(a?-a)+/x(y-0) + i/(4f-y) = l, 

12 11 
— 6. Sum the series -------- &c. to 10 terms. 



The sum of 6 terms of the series l—af^-l—a^+.,, 
is equal to 65 times the sum to infinity. Find a, 

7. In the ordinary system of notation, shew that 
12345679 multiplied by anj multiple of nine less than 82 
gives a row of the same digits. Prove the same property 
for the systems of notation in whiqh the radices are 3, 4... 8. 

8. Write down the 6th term in the expansion of 

(2 + ^7, 
and find the greatest term when ar=3i 

What term of (1 -x)i is equal to — of the same term 
of (l+;r)"4? 



EXBRCISB XCVIII. 

1. If ^— 5^a?+4r be divisible by {x—c)\ then will 
$'' = r* ; and if a^ + &;c* + ca? + c? be divisible by i* + h\ then 
will ad=bc. 

2. Reduce to their simplest forms the expressions 
,.. 2(a«-»-2&)-7aV(g»-f2V&)-H5aV& 

2(a«-&)-i-6a*6*(a8+2^/&)-15aV& ' 

,.., 7-2^/10 
(u) 



s/7-2v/10 + 5-VlO* 



(iii) {(' 
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3. Solve tlie equations 

(i) ^2+l-^i-=0, 
2'-l 

(ii) (4»+2)*-(3a?-l)*=(2a? + 4)4-(ar~3)*, 

J(^+y)(a?3 + y») = 1216, 
a^+a!y-\-y^= 49. 

4. Which is the greater of the two ratios, 

a and b being of like sign ? 

If ^+3^ + ;2raii? + y-;2f, and aj2+^+;jr2aiu2+y2«^2^ 
shew that ^x ;2? and y x ;2?. 

6. Sum the series 1.3.6 + 3.5.7 + . . . to n terms. 

If w, w be any two numbers, g their geometric mean^ 
%, Ai, a^jh^ the arithmetic and harmonic means between 
m, g and g, n respectively, prove that 

arji^ = g^=a^.- 

6. Determine the greatest possible number of combi- 
nations that can be formed of the letters of the alphabet. 
In how many of these will all the first ten letters appear ? 

7. A person having a life income of £A a year, sets 
apart such a portion of it for the purpose of assuring his 
life^ as will secure to his family, at his death, a sum, 
which, when put out to interest at r per cent., will yield 
them an income equal to that which now remains to mm : 
if the annual premium on a policy of <£100 be jga, find his 
remaming available income. 

If -4 = 1000, a =3,. and r = 5," find the annual premium 
on the sum assured. 

8. Two nimibers end with the same digit, and when 
<£vided by 7, the quotient of each is the remainder of the 
other; the sum of those is also 7 : iind the numbers. 

8 
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EXEKOISB XCIX. 

1. Reduce to its simplest form the expression 

and shew tbftt 

a-J> 

2a-a&) 

""(l+a)N/l + ^+(l+2^)'/l+^* 

2. Solve the equations 

W\^-y =&, 
(ii) iP*-6^+23^'*-42a?-72=0, 
f«8+4y+N/2^+6y+10=y + 19, 

3. K o and i3 are the roots of the equation 

shew that the equation whose roots are ^ and ^ w 

«»cV+(6a*6c»-5a&»c+5»)a?+aV=0. 

4. If «, 6, <J ; &, c, a; or c, a, & be in arithmetic pro- 
gression, then will 

?(a+6+<j)3=a«(6+c)+6»(<J+a)+c«(a + d); 

V 
and if in geometric progression, 
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6. Shew that the number of combinations of 2n things, ^ 
n of which are alike, taken n together = 2". 

6. Shew that any recurring decimal can be expressed 
as a terminating decimal by altering the scale of no^^ation. 
Ex. -SS and '6428571. 

7. Expand yr ^ by the Binomial Theorem^ finding 

the remamder after n terms. 

Shew that 
l + 3/'l + -i-A +5/1 + - i--y+... 

+ (2w~l)/l + — i-jV" =:7I.(2W-1). 

8. The distance from London to Peterborough is 75 
miles, and from Peterborough to Grantham 30 mues. An 
up ordinary train starts from Grantham at the same time 
that the down express starts from London. The up train 
is delayed 30 minutes at Peterborough, and then passes 
the express 10 minutes after leaving Peterborough. Again, 
a down ordinary train leaves London at the same time 
that the up express leaves Grantham ; each train travel- 
ling at the same rate as the other ordinary and express 
resi)ectively J but in this case, the express, delayed only 
6 minutes at Peterborough, arrives at tne point where the 
former trains met, when the ordinary tram has only got 
two-fifths of the distance of that point from London. Fmd 
the speed of the trains. 

ExEaciSE 0. 
1. If «i+a^+ ... +a,= -^, prove that 

(*-aj)2+(«-a,)2+...4-(ir-a„)2=aiUa2«+ ... +«,*• 

8—2 
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2. Required the value of y which will make 
2(y'+y')^ + (lly*-2y)^+(y*+5y)a?+5y-l, 

and 

have a common measure different from unity. 

3. Solve the equations 

(i) 2{(;i?-l)(a?-2)}2+4a?«+12af+8 

= (a?-l)* + (^-2)S 
(ii) (a?2-4a?+8)*-(a:*-5iC+4)*=3;r+12, 

Ia^+y8+;y2-12a2=o, 
c^ • Za 

What is the least number which being divided by 28, 
19 and 15, leaves remainders 13, 2 and 7 respectively ? 

4 If any number be divided into two parts, shew 
that the sum of the cubes of the parts is least when the 
piffts are equal. 

6. If ? = ^ = - = ..., shew that 

«+a y+b z+c 

_ (a!+y-^z-^...Y +(a+ b + e+... ^ 
~ (a!+y-\'Z-^...) + {a+b+c-h.„) * 

6. If a^ denote the r^ term of an harmonic series, 
shew that 

1 r-l r-2 



Continue the series 7=, jr=, tv ^ two terms each 
57 27 51 



way, and find the twentieth term. 
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7. If there be w + 1 diflEerent sets of n things of which 
there are two kinds, and if the first set consist all of one 
kind, the second set consist of /j— 1 of one kind, and 1 of 
the other, the third of /j— 2 of one kind and 2 of the other, 
and so of the rest ; then the sum of the numbers of per- 
mutations which can be formed by taking all in each set 
together will be 2". 

8. A tradesman, whose shop is lighted with two sizes 
of gas-burners, finding the larger size the more econo- 
mi<^, (for he reckons they ^ye half as much light again 
as the smaller size, whilst they consume only twenty per 
cent more gas), has all the smaUernaized burners removed, 
and finds that by adopting the other size he can have as 
much light as before, at a saving of three shillings in every 
guinea that his gas used to cost him. By his new arrange • 
ment he has even less outlay than he would have had, had 
all his old burners been of the small size, whilst he gets, 
of course, more light than they would have given ; and the 
di£ference of expense would have been a saving of as many 
shillings in the pound as the number of large burners 
which represent {he additional light Required the num- 
ber of burners with which the shop was originally lighted. 
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L 

1. 10. 

2. 0; 2a+2z, 

3. 3dJ*-4:»y + 84?;2f + 8y;2r-4y*-a8*. 

4. a^+flw?+a?2. 

II. 

+ yzK 

2. (i) ft, (ii) 2aja-2«y+2y». 

3. 10a?*-9a;V-13;»V+6^; 2a?'-7«+3. 

4. a2+&3+c2+^ 

III. 

1. 4a? + 3; 0. 

2. 2a« + 66«-5c«-16a6 + 12ft<?+2ca. 

3. a?*-j9V+2pg^d?-g*; a^+oft+ft*. 

4. (i) a?=3, (ii) 4?=2. 

IV. 

1. a\ a^+b^; c\ 

2. 3a*-4a»6 + 6a^ + 4a6» + 3ft*. 

3. d?'-2icy+2/*. 

4. (i) a?=21, (ii) a?=13 
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V. 

1. 89. 

2. llaii?-36y+10C2r; I2ax-2by+llez. 

4. (i)a?=2J, (u)a;«l. 

VL 

1. 994?- 661. 

2. «'+y'+4^— Sajy^r. 

3. a^-ab+l^; a^-ajV+^»V-^+y*« 

4. (i) 4?=10, (ii)a?=-7. 

VII. 

1. 4a^8a; 84. 

2. lJa»+A6'+^c«: ?5a«-l52.1^. 
12 12 12 ' 12 12 12 

3. iir*-2a^2+y4. ^_j^. 

4. -r— — 3- + 9; 1 + — -I — «+—«" + — r+ 

25 6 ' a a* c^ a^ 

5. (i) a?=ll, (ii) ic=6. 

VIII. 

1. aa+5a+<.«+^^.2ac+2&rf; b. . 

2. (i) 0, (ii) 3a-6&+6<?+6<^, 0. 
^ 1 , 26 .3-1 

3. ^^» + -gii?y+-ya-2^-^y- 

4. a2+6*+c*— a6— oc— 6<?. 
.5. (i) x-0, (ii) 4?=4. 

IX. 

1. 6; 0. 

2. aa-62. 



120 ANSWERS. 

3. a*+a'a?-9a2a^-23a«?-10^; af^-h^. 

3 

4. paa?-2ar*. 
o 

6. (i) a; = 2, (ii) ^=g. ' 

X. 

1. (i) -.3, (ii) 1, (lii) 3. 

2. 2a-66 + 3<J. 

3. x^^-y^\ 

1 . 1 

X 

6. (i) a?=8, (ii) ;»=6. 



4. a*-a3&+«'6^-a6'+&*; ^+^+- + ^. 



XI. 

1. (i) ^-y^ (ii) 0; 2i. 

3. 3a?*-2»V-9a^'^+6«|^-8y*; 

2 ^ 16 

4. a»+3aa+9a+27; 1+^ + ^ + 5"^ 
6. (i) a?=8, (ii) ^=1-^. 

XIL 

1. 24a; (a-6);»-(6-e)y. 

2. 21. 

3. 2a«-3a5+462. 

6. (i) d?=17, (ii) 47 = 7. 
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XIII. 

1. (i) 9, (ii) 14. 

* 6 ■** 36 3 "6 "■^' 

6. (i) ip=2, (ii) «=3f 
6. 36, 12, 2. 

XIV. 

1. a?8+a?*+l; aj^-a^+h 

2. ^-6a?V+9a:%+124?2^2_3g^^ 

16a?-96a'^+ 216aV- 216a'^«>+ 81aV. 

21^ 4c^c ba^'^^c 2 . 
^' *T0^5 --g^; *3^; *-^»^.2^, 

4. (i)*=-Y, (ii)^=l7, (iii)^=^. 



5. 400. 



XV. 



1. a+b+c. 

2. (^-y)«; 

a?" . &i?^3a . «» 

3. aj'-2a?2-3^. 

4. 4iuV^. 

6. (i)d?-7, (ii)a?=r4. 

6. 30, 6, 4, 1. 
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SJTL 

1. (i) 2a-664-ac^ (ii) 0. 

2. j©^4-'«a?+3, (ii) a+&+c+(^. 
«. 3a-6. 

4. «* + a? + l. 

6. (i)flT-?, (uM-12. 

6. 21«liaUflgB. 

XVII. 

1. 9aV, -27aV;' ±8flW<J-8, 4a^*<?"*; 4. 

2. 7^(a+&+c)(&+(j-a)(c+a-6)(a+&-c). 
4. aciL a -2a; 

6. (i) «=4, (ii) a=5i. 

6. £300, ieioo. 

XVIII. 

1. 1 ; oc. 

2. «2+(a-2&)a?+a«+3&2. 

« 2« 

3. a?-3 + — . 

4. a-2. 

6. (i)a?=8, (ii);ir=5, (iii){ylj\^ 
6. 400 inches. 

XIX 

1. a+26+c. 

2. «8_-|.-.i. 
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3. ^a^ + Ax-Z. 

4. (3a- 6&) (3a +66), (2a+36)(4a2-6a6+9J^, 

(2a - 3&) (4a« + 6a6 + 9&2), (3a - 46) (3a + 46) (9a? + 166^. 
6. (i) a?=-6, (ii) ;»=--6 or -4, 

(iii) a?=6, y=4, ;2r=3. 
g mn{a-b) 

mn—m—n' 

XX. 

1. 9. 

2. (a?+6)(;c+4), (a? -5) (it? -4), (a?4-5)(ii?-4), 
(a?-6)(ir + 4); 16a^-24^+36ii7«-64a?+81. 

3. G.C.M. x+ly; L.O.M. {a^+t^){a^'-t^, 

A r\ o ai^fi^^i /"x ^~5 ,.... aj2 — 7iP+10 

4. (I) 8«»6'c»d», (u)— f, (»") a>-10 • 

'^^ (•>*=^^^' (a)*-ll,y=7, 

(iii) «=2 or -3. 
6. 11. 

XXI. 

1. 18; ?-^. 

y SB 

2. i«2.^_|. 

3. G.O.M. 3ar-l; L.O.M. (;B2.4)(4;j^-i)(^_2a? + 4). 
, ,., 6 ,..,6 ,..., iij3+ir»-2 

4. (1)^::^, (n)-, W 2^^2a? + r 

6. (i)a?=-2, (ii) a?=6 or 2f, 

(iii) ii?=3, y=4, ;?= -3. 
6 7 miles an hour. 
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XXII. 

a'+a2i»+2«*y- 2 «'^ + 2^wjy - - axz- -ayz - ^^y^- 

2. 3aj2(2iB8+3a? + 6). 

6. (i) a?=l, (ii) x^-Z or 2, 

(m)*=— J. y=-^. 

6. .^ in 3 days, i^ in 6 days, Cin 9 days. 
XXIII. 

3. (i) G.O.M. iP-1, L.0.M.(a?-l)(2iJ?-l)(ai? + l)(3a?-2); 
(ii) G.O.M. ofi-\-xy-\-y\ 

L.O.M. («84-ajy+^(«8-ajy+y*)(iP+y). 

4. dj^-oa?— 6; 2a?-3y. 

3 11 

6. (i) «-=-2» (^^) ^ = ^» ("i) *=3 or -2' 

6. 240 soyereigns, 480 shillings, 720 pence. 

XXIV. 

1. (4?+3)(a?+4), (a^+3)(«-4), (34? -2) (5a? +1), 

(7«-l)(2a?-6). 

2. «"-ap + l. 

,.. a— 6 ,..v **"** 

3- «;7-5. (") 



a-3' ^ ' a*+i?"' 



ANSWERS. 125 

4. 4a?*+3aJ* + 2; 4a-35. 

5. (i) a?=17, (ii) a?=4 or -J, 

(ii) ^=3, y=2, z=\. 

6. 4 bowled, 3 run out, 1 left in. 

XXV. 

1. 4a; 2m-h2n+2pf 1. 

2. (7a+4&)(7a-46), (2fl?+3y)(4;i?2-6ii!y+9i/8), 
(4aa + 9&2)(2a+35)(2«-3ft), 8aa:(a*+aj»). 

3. G.O.M. 3a -2&; 

L.O.M. 5<3a - 2b) (4a + 6&) (5a + 4&) (a + ft). 
(^-2)(a?-l) 

5. .(i) a?=24, (ii) a?=2 or -7, (iii) ar=6 or 0, 

(iv) a?=4, y=6, ;2r=«6. 

6. 100. 

XXVI. 

1. a^+a^+at^+f^; y-x. 

2. ;2r+l+-. 

Z 

'• ^^) (a.f&)^a-&y^ > '^")^' ("^)^' 

4. (i) «=^, (ii) «=lt\y or -1, 
..... 2a6 a^-fts 

5. 23. 

6. (a^+y+a-6)(^+y+6-a) 

(a?+a+6— y)(y + a + &~a?). 
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• XXVII. 
,20 7 9 17 . 3 32 

3 4r 5 ' 3 4*^ 16 

2. (i) G.O.M. a? +6, L.aM. (a?+6)(a?+5)(a?-5)(^-7), 
(ii) a.CM. x'^+osy+y^ 

L.O.M, {x+y){x-yf{a^-^a!y-¥y^, 

3. _^; (i) 1, (ii) _^Z|L^. 
^ ... y . ac* ,..v 2««-3a?y+6y* 

4. (1) |-^ + y, W ^y^ ' 

5. (i) a?=7, (ii) ir=6 or g, (iii) a?=4, y=6. 

6. 12. 

XXVIII. 

1. a2-3a5+6«. 

2. a.CM. 7a? -2y; 

L.O.M. (7a?-2y)2(7ir+2y)(3«-2y)(3a?+2y). 

4. (i) a?=9, (ii) a?«0, -3 or 4, 
(iii) a?=l|f, y=8. 

5. 6 dozen of oranges, 21 of apples* 

6. 450. 

XXIX. 

1. «^ IT- ' 26 15 9 ' 

8. G.0.1L 3«-l, L.C.M. (2a?-l)(3a?-l)(4a?+l); 
(i) (p-^)(P+«)(p'+«')(;^-/V+^ 

(ii) (d? + l)(iC-l)(7ar + 2)(74?-2). 
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3. d:*-3a?+2a; 6x^2, 

5. (i) ^=2, (ii) «=4 or 2, 

6. 30,000. 

XXX. 

1. 74. 

2. 2, «fe2; 0. 

3. G.O.M. x'^+Tay-i^; L.O.M. (x-^y^^^x-yf. 

4. (i)2, (ii)^±^. 

5. (i) ic=4, (ii) iP=5, y=7, 
(iii) a? =3 or 7^' 

6. 2», 6<i. 











XXXI. 




2. 


G.O.M. 
L.O.H. 


3^ 

(«- 


-7; 
f«+l)(a2-a+l)(fli^+l)(a^.l)(a- 

-l)(ir-3)(a?^6)(«-7). 


-1), 


3. 




- 


1 







4. a+^+j; 2a+^. 
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6. (i) x=n or -13, (ii) a?=4, y=3, z^2. 

(iii) ;r=4, y=3. 
6. 5^ minates' after 2. 

XXXIL 
1. •3--29;r-01^, •06--3^ + -2aj»-a;5, '2709; '031. 

c^ a X 3^' 

r\ (^■^(^^-('^ r'\ 3ii?+2 



..... a5-l 

4. 2;r-3y+4;». 



..... (x={ 



p=3 or 2, 
= 2 or 3. 
6. 45 and 30 miles per hour. 



XXXIII. 

2. G.O.M. a?-3; L.O.M. (3a?-2)(2a?+l)(7aj-l). 

3. (i) i»»0 or --, (ii) a?=3. 

4. -7, 3, 10. 

6. One mile* half an honr. 
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XXXIV. 

3. (i)0, (U)i, (m)^±i^., 

4. (i) a?=4H, (ii) ^=5 or U, (iii) / ^= ^^^ 
6. (i) «'-4«2-4ii?+16;=0, 

6. 6f days. 

XXXV. 

2. ax-hby-^cK 



3. (i) 



a+46' 



(ii) ^-2^+3 



4. (i) fa+&+<?)(a+5-(j)(a-5+<j)(a-«>«cj, 
(ii) 2m*»(m + n). 



fi. (i)a?=dfe6, (ii) 



(ffi) . 



b 

€ 



6. 5(5 acres. 



|^=*3or*-^, 
ly«*2or*-L, 



130 
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XXXVI. 

2. (i) 30(«-l)(«-2)(«-3), (ii) afi-V. 

4. (i) ^=0 ot -2sii^-l, (ii) 






5. 136aj"-6«-l=0. 

6. &I. 

XXXVII. 

fi. GXJ.k. a«+da5-552; l.o.m. («-l)3(i»+l). 
a h a b 

6. (i)«=*a, I or -^20, 



(ii)^=0 or -6:^,7-11, 
(iU) 



, ..S3 
a?=l ot" — « 
19* 



ya=2 or *■ 



1? 
19' 



6. ^ of a mile behind, (the Beoond boat winniDg). 
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XXXVIII. 

1. (i) Q.OM,x-y, i..o»M.(^-y)(2iP+3y)(3a,'»+24^+y2)^ 
(ii) G.O.M. a 4 2&, L.O.M. (a3~ft*)(a + 26). 
2a-6 



2. (i)4a2, (ii) 



a + & 



3. |-3 + |; a*-8a2& + i66«-64^=0, a condition 
which, combined with that of the question, gives the sim- 
pler form c^d - c^ = 0. 

4. (i) i»=0, 6 or 6, (ii) ii?=3i, 



=2 or 3, 
3 or 2. 



• (iii){y=6, (iv)|^^r 

6. (i) ip3-34;2«ioa: + 24=0, 
(ii) a?*-13aj»+36 = 0, 
(iii) i»2-2a4y+a2-&a=0. 
6. 60. 



XXXIX. 

2. (i) 2(a-(j)(l~ac), (ii) (;B-a)(;r-5)(aj«-.a5). 

3. G.O.M. ;r+y, L.O.M. (^+y)'(«*4-y*)(a?-y); 
G.CM. a?^+a?+2. 

"^^ (0 ) (") ir-> (uv » I t 



5. 






9—2 
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13 

I :e=s:k2 or 4 

(U) 



I i»=:±2 or *Y^/-2, 



y=*3 or t6V-2, 
(iii) ;r=l or -^(1* n/-3). 



••{ 



2' 

845 and 3380, 
1690 and 2535. 



XL. 



1- w!^!' c^)^^^'. (i+^r. 

3. {X'¥y){y'\-z)(s!-\rx\ 

4. §£^; ^.(^-2,)(l^l,).^(^^.0: 

5. (i)4r=-aor-5, (ii) {yltj 

^;(;=-a or 6, 
(iii) <y=-5 or a, 
^z=a-{-h or 0. 

6. In 15', when B has gone twice round exactly. 



XLI. 

8 1 i 

1. (i) aj'-(a4-6+<?)«''+(a&+6(J + c«)a?'*-a6c, 
(ii) aH'+a?*y*+y'. 
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db-^-hc + ca 
= or 0, 

W i y= g or 0, 

ab-hbc+ea 
z- or 0. 

5. 24. 

6. The second, in the proportion of 80 : 79. 

XLIL 
1. 12^^2000, |, ^/3. 

^ 9^5 %^ £^ f* 

^' ^'^ («p2-i)a» W ^ , (m) ^^-^^ . 

4. ;r=4<?. 

e. (i).=2t. c.).=|. (iii){-J-J 

6. 7 and 6, or 6 ^2 and J2, 



XLIIL 

_8^+4^. 

3. G.O.M. 7?+2g; 

L.C.M. (a?-2)(d?- l)(;i?+l)(;r+3)(;r+4). 
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4. (i)|vio, (U)|yi8, 

(iii)3^/2+^7; i(V2+ ^/26). 

5. (i) a?=4 or 1, (ii) a?=7, 
,.,.. lx=% 3 or -3±V3, 
^""^ ly = 3, 2 or -3=pV3. 

6. Sherry 40«., Claret ^0«. a dozen. 

1. aj2-2ii?-l. 

2. {^y-X'¥a){y-2x-a)\ 
L.C.M. (3:r-2)(a?-l)(4;i?8-l). 

4. (1) a?=l±2^/2, 

{ (a?=8 or 2, 

!:f^ (iii) y=4, 

2'-^^' l2r=2or8. 

5. 1296. 

6. (i) aa?*+ &*a?* + cV, (ii) a'^ft*^* 

(iU)aV+a&»+~+^. 



XLV. 

8. 2:1?+ 7. 

4. (i) ;r=0,49 or 196, (ii) a?«l, 

{^=db4, d»3/^2, *3, -fe2^/2, 
y=*3, *2V2, *2, A|^^2. 
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5. ^wiBs; 16800 yards. 

6. 2^/15 + 4^5 + 3 V6 + 6n/2; 2+^-3. 

XLVI, 

1. a+6+<:-^/2S; a^-ax-a\ 

2. m=n""^; alV, 

3. 4*4494. 

«3+2a»+3 



4. (i) 
(ii) 



6. (i) a?=*3 or ±3^/-l, (ii) a?=4, 



a»»+3aj2+;r-l* 
1 ,..» 26 



(iii) 



ir=«fe6 or *yis/-l, 

41 . , 
I ^ 

1| hours. 

XLVXI. 

1 

2* 

3«»(2a?*+3«+6). 
,.. 2iB»+4 

(i) a;=3, 

(ii)a?=|(-l±V5), 

=625 or 1, 
or 625. 



(U) 2 /s/a«-«", Cui) 3 + n/6. 
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ANSWERR 
XLVIIl. 



1. 0; |, 1, |; dr'\1a. 
o 

(ii) 2^ + 4Vl4+V5+'2VlO, (iii) s/l^^. 

-I 

& (i) «=-'7 or -4-1, 



(fi) 



'a?=*2 or -fcgN/^i 
y = *l or ±^^2, 



(iii) ^=ig«» 



(^^)-=«4-H"^H)^-K)}' 



7. a^-».6«=^+M 



XLIX. 



1. i»*-|;Bi + ia?*. 



(iii) 






AN8WEB8. 
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3. G.O.M. ir+7; 

4. |(2-V3); 234•6^/15. 



6. (i)d?= 



««& 



(u) X= 5, 

(iv; i»=3, -2 or 



1±n/-23 



(iii) 4?=4, 



6. -^(&^-4ac)(&2-ac). 

7. 766 miles ; 36 and 27 miles per hour respectively. 



L. 

1. W2 = W + 1. 

2. (i) QOoDy^ia^-'^, 

(ii) (3iC-2)(2^ + l)(7a?-.l). 
a?-3 



3. (i) 



(ii) 



ac—bd 



(iii) 



ac + bd' ^*"^ 3(^+1)' 
4. (2 + V3) (2 ^/3 + ^6) ; a5c*. 

5(a+&) ' 

'a+b' 
3 
"2 



6. (i) 



(ii) «=0 or 



(iii; a=8 or 4^. 



X38 
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1. 
2. 

3. 
5. 



(p+l)«, {pq-Vin, te+l)w. 
40«. a dozen. 

LI. 



7- miles. 



& + &' 

(i) ^=7, 

/ 356 
(ii)«=*ll or ±^ ^— , 



(iii) 






2ca 

2a5 
a+6* 



75. 

m(a*+&«)+n(a*-&*)=0. 

LIL 



4. 7^2-3. 

5, (i) a?*-14aj»+l=0, 
(ii) 144«*-25aj"+l = 0. 
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6. (i) 4?=5, . 

^ ' (y=4 or 6, 

7. ;£600,000, 

LIU. 

2. a?-3. 

3. (i)o»ft2^, (iii) (ajjf^)?. 



289 



(iii) 1*=^ ^ 



4. 8, 2- ^3, 

6. (i)^=3orl, (U) x=y^. 

P=0 or tfc2, 
b2 or 0. 

2 ' ~2 • 

7. 20|f after 8 o'clock. 

LIV. 
5 



1. a*ftV5+|a3j2^a-a?&2^; n/^S"- n/S^. 
1 



2. 2;ir2.^+ 1 . ^« ^^j 



3. (i) 1, (ii) ^. 
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4. a +6. The numerical acM. is 36. 

5. (i)ii?=3, (ii)^=7i 

,..., „ l" 3±V505 
(m) «=2, -- or — ^ . 

6. lift, and 1ft. 



2. 



LV. 

16aj»-5a?-13 2x 



(2 + 3a?)3 ' 1+^+a?** 

3. (i) 4r(^+y2)2(^^j^)(a^_,^^j^)^ 
(ii) 12aj8(;r-a)(;i?-2a)(4?+2a). 

4. (i) 2^5- n/2, 

(ii) 9^/3 + 3^6 + 6^2+4, (iii) 1. 

6. (i) «=3«or(-jy, (ii) ;r==t5, 

6. 8 or 9. 

7. a*-6*=a5(a*-6*). 

8. 15} and 16 minutes. 

LVI. 

1. 2(a+&+c); IJi. 

a(2a+5a?)(2g+7^)(a + 6a?) 
«r(a-;r)(a2+2aa?+2i»8) ' 



AmWEBS. 






(Mi) 



2 



2 
2 

Z= T . 

6. ±3/s/15; sfi+ax+aK 

6. 2^=g(a2-^. 

7. 30 X 25 yards. 
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LVII. 



3 ^^ T 9 • 

2. (i) i^, (ii) 3iP+l, (iii) jS-^2, 

3. (i) a?=5or-j, (u)«=Oor±^ 2 , 

;2f=3. 

4. 32 dozen and 80 dozen. 
- be— ad 

^- T=T' 

6. (i) -35, C") 6, (iii) 3f 5 &fo S^fe, 6^. 6^- 
1. A7 miles tta hour; B 6 miles an hour. 
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LVIIL 

8 8 19 -^ 

1. a»+2aT&Tr-2a^6T-&6 ; 

3 + 2;»— ^ 

2. (i) 2^3, (ii) ^( i^.a,_^ ' 

3. (i) «=13iorl5j, (u) I j,^^ lor ^3^ 

4. Half past IL 

5. z-x-^-'^- 

6. 36,30,45. 

7. e^=6; w=9» 

LIX. 

1. G»o.M. (2a'+3a«&-a53+63)aJ, 

3. (i) a? = 19, (ii) a?=j, 

,..., f;i?=4, 3or-6i2V6, .»^v f^-3, 
(^)ly=3;4or^6^2V6, ^'^My = 4. 

4. 19. 

6. (i) -120, (U) 2J,2|. 

2' "^^^ 3' 9 * 27* 

7. 89}; afaUof |. 
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LX. 

1. 3a-25; a«-&2; (3a-2&)aj3+(a«-&2)a?, 

2. 4«8+3a:V-22^5 2+^^-1. 

4. (i) «--&, (ii) «-l, or^(-7± V^=^), 

(m) «* — g^^— . 

6. 4 or 14» When the equation to find n has equal 
roots. 

7. 2 hours. 

LXI. 
2. ^f;a+5. 




(iii; a?=r-l, -1 or -l±*y3) 
,, . (x^ 1 or 6, 

4. A goose 4jr., a duck 3^.^ a chicken 2«. 

6. (i) 68J, (ii)5~^ 

..... 481 8^ 5_1 .± 

^^^ Isle' 21' 2 2**" 10 

7. 2:1. 
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LXII. 
1. «'-«y+y'+«+y+l. 



2. (i) - 



(ii) 



8' 



... ce^xy 



(iii) 



4a 



(ii) a?=7, -lor3=fc2^2, 
/ 2(ibc 



(iii) 



3jPg-JP^ 



2a&c 
2afa; 



6. 1+4-1+6-. 

7. 64. 



.; 7; 4. 



LXIIL 



1 . p^ -^ - 2p + 1 is a factor of two ezprMsions, which 
must each = 0. 



2. 6(d?+y). 
(iii) «*-«"* 



(ii; 



(«+l)(^+l)' 



4. (i) ^=|, 



(ii) 



^=4, 3, 



y=3, 4, 
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145 



-19=F^/313 



(iii) 



ra?=9, 6, 3, 
U=2, 4, 6. 



7. Area 60 sq.ft. 
Diagonal 13 ft.. 



LXIV. 

(i) 0, (ii) 6 ^6, (ill) - 230, 472 J- 1. 



3. (i) x=0 or --, (ii) x=^j2, 

(^=1, 
(iii) i/=-2, 
*;2r = 3. 

6. 3a62_^8^2c3^ 

7. 600. 

LXV. 

2. (i) 1, (ii) ^-^-=1^2^+1!. 

^"^ ' ^^ {6-Zxf 

3. 1. 



4. (i):P=-(6±V61), (ii):l? = 13. 
r^=6, 6, 4,3. 



r^=6, 6, 4,3, 

»8, 



(iii) I y = 2, 4, 6, 8, 
I 4r=4, 3, 2, 1. 



10 
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5. ±3}; 169; 1 : 11. 

6. (i)-ifr, (>^)ro-2r;74' 

(iii) 4(2«-l)-3n. 
7. 460. 

LXVL 

{a?=9 or 3^3, 

3. -10^(2* + 22.3* + 2^.3'-l-2.3 + 2'.3^-l-3^j 
^10 -W2. 

6. a+Jc^^^^ and a-Ja^-b^; 3^, Sf. 

7. 10 bought ; 5 burnt. 

LXYII. 

1. (a? + y-;2r)(;i?-y + ;2f+l). 

2* W ^' (") 4aN/c?"-I, (iii) l-^l— 



2a' 

3. (i)^=fifi, (ii) a?=9, <iii)iy=7, 



65 ^^=^«' 



■ 3, 



^'^^\y= 1, 6. 
4. n;i?2-2?wa? + «l = 0. 









ANawsaa. 


5. 


66 yds. 






6. 


6 seconds. 






7. 


1 1 3 
6' 2' 2* 




LXVIII. 


1. 


16 ^ • 






2. 


«5 + aJ* + a? 


+ 2 


Ti 1-1 



147 



3. 6-8284; 3+^6. 

4. (i) x = 2i, (ii) a?=4a or £(-9*>/-3), 



(ill) -^ 

U=5 



' ' ^ ■ =2a or 0. 



5. a?+&*+c*-2a&<?-l=;0. 

7. (i) -126, (iO^^Iri; Sa"^<i2. 



LXIX. 

1. 2(a2 + &2 + c8-a&-&<?-<?a). 

2. Q.O.M. 3aj*— 2 ; 

L.O.M. («'-^-17^-15)(3ar"-J-3a?*-53a;» + 43a?2 + 34;c-30). 
rX= 2, 

^- W <^^ e^ (11) ly^jorO, 
U = 10, 

10—2 



148 ANSWERS. 

4. 24 shillings, 40 florins, 56 half-crowns. 

7. 2,3,4,6,12. 

LXX. 



1. 






^X, 



2y^ 

2. (i)?Il±^, (ii) 2iry+2y5f+24?a?-a:2_j^;j8. 

•I? 

1 . , X /..\ 1^ = 7 or 6, 

3. (i)^=±2(3±N/5), (u) jy^ 



(iii) 






5 or 7. 
or 









;:?=- 






>«>«• 



6. 3 ways. 

7. 8J miles, 9i miles, 71i milee. 

LXXI. 

-146. 

2. a?2+(2f»-3)a?-6«i. 

3. ^n/2+^-w^3; i(^/2+^/6). 
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4. (1) ^ = 8, ai) i2/ = 4,144,(7=F^/73)^ 

p= 6, 

(iii) {y=14, 

U=12. 

5. 45. 

7. 5, ±4, 3i ±2Ji 2^fy. 

8. 6. 

LXXII. 

4y + 4(2^-l)^-4;i?V' 
2. G.O.M. a?-4; L.C.M. 12x^{x-'a){x-'2a){X'\-^a), 

3. (i).=i^. (ii){;::j (i"){^:J 

4. ^ in 462, J? in 231, (7 in 115^ days. 

7. (i) 301, (ii) -lOi, (iii) 13t, 13i; 2f , 3, 4, 6. 

[I5l33' [14l33- 

LXXIIL 

1, (i) a?, (ii) a>«, (iii) 2. 

2. (i) « = ±y'6>+-, 

(ii)(*=^'2'^*^' 
ly=2, 4, 3=^■^Pl3. 
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3. 288 and 224. 

4. (i) (2 + V3)(2 ^/3 + ^6), (u) jJlpJ^ . 

6. (5+;r)2, (&+a?)2-2&;i?, (5+ir)2-2(r-l)2^ar 

7. 3360; 75600. 

8. 243a'' - 810a*& + 1080a55« - 720a»6» + 240a6* - 325«. 

-l'-l-'%"-*S-* • 



LXXIV. 



1 



3. (i) d?=a, or - 






(») ^=5, 



2' 



(iii) 



«=4, 3,2(17=tN/-239), 
y=3,4,?(l7'»»s/^239), 



4r=6, -6. 
4. 124. 
6. (i) 330, (ii) -26, (iii) 6^, 6}; 4, 3, 2f, 2, If 



7. - 



6435 , 
128 ' 



|)'{-"!'-|--}- 



8. 2 minutes. 
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LXXV. 



(lj-«)(3--^+^+^) 
^* "(l+a?)(l+a;»)(l +«?»)'' 

2. (i) ^=0,-1,-1, (ii) g=J 




3. (i) 3, (u) ----^^^^j-: . 

6. 495; 166. 

7. ^-arV+6aj«y2-16ar4^ + 16y*; 
lo 

8. 40236; 7. 

LXXVI. 

1. df + 2^y*+9y^. 

i i * 1 i a^ 

2. a?'/ + 2y'' + -T; X --^-« 

3. (i) 0^=7 or 3t^, (u) jy=_«or-&, 
(iii) a?=0or2, (iv) a=4, y=l. 

4. A sold 4 quarters at 42«., B sold 8 at 60». 
6. 4?= 4. 
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6. 2i,-i,t\y, ; (i)O, (ii)lHf,lf, (iii) 1080. 

7. 665280; 55440. 

8. 142 ; its square is 32^14. 

LXXVII. 

1. (;»-2X«-l)(«+lX« + 3X^+4). 

2. (i) «=0, a,or-|a±^^a*-16a+16|, 
(ii) «=a, (iii) a?=2, y=3, z=4, 

3. The ratio l+« : l-x. In 240, 180, and 144 days 
respectively. 

4. a'-'.c''-'=6'--. 

5. 56. 

6. ««+6«V+i6^y'+2o^+i5«V*+6^+y*; 

(3a:)-* + 8 (3a?)-V + 40(3a?)- V+ 160(3^1?)- V + 560(3^)- V ; 
2099520a^; ^. 

ID 

7. 85 in the denary scale. 

8. A wins; he gains 5 shillings, and runs 341 yards 
Greatest area 84^ square yards. 



LXXVIII. 



2. (i)0, (ii)|. 



3. (i) 



a?=±6, *4^/-l, ±-^(5i4^/-l), 
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(ii) *=(!)* (36-«»)*. 

4. (i) &=0, (ii) a and c of opposite signs, (iii) a and c 
each dinering in sign from &, (iy) a, h and (; of the same 
sign. 

In equation (i) both roots negative, in (ii) roots equal in 
magnitude, but of opposite sign. 

5. 34; any two consecutiye digits of which the second 
is the greater up to 89. 

7. n = 10. 

8. l-15;i:+90a?2-270;»»+405;p*-243«^; 
l + 9a?+64r2+270«»; 

l+a?+2aj«+y^; 9-949. 
LXXIX. 

3. (i) ir=0, (ii) a?=0 or a, 

(iii) ;c=74, y=-349, z=-420, 

4. 4. 

7. 363; 113; 43461; 207. 

8. 2J miles. 



LXXX. 



I. zflt — "fit -r -- d • 

2 3 4 
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3. (i) a>=0 or -^=^y-7 , 
4 



(ii) 



^=5, 3 or 
y=3, 5 or 



8 
:;:15»p7y-15 

8 • 



4. ^/6 + ^/3-2^/2-l; ^6.(1*^6). 

5. (i)0, (ii)|j6.^", 1^/6, 
7. l-4?~3fl?2-i3aj»-65a?*; 



(iii) 2. 



(-I)- 






-o^'+'^r**, (-I)- 



8. 19 oxen, 1 sheep, 80 docks; one solution. 



c^a^*\ 



LXXXL 

2. (i) a?=0 or ±J-aby (ii) 4?= 17, y=ll# 
(iii) j?=-l. 

a (l-a4)«(l+a*); ^=-^. 

4. The mean distances are as P^ : p^, 

5. 3784, excluding the case of one man. 

6. 1, 2, 2*, 2*, 2«, 2^ 2», 2^^; I6tl. 

7. jeei. 1«. 0^. 
a la 



ANSJVERS. 
LXXXIL 
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1. p-q, 

2. 15^/3; (1)3^/6 + ^^2, (ii) 2(a+ VflSTZ^). 

3. (i) «=0 or sfc<y3, 



(ii) 



\^=|(^-^/3) or 1(1.^3). 



4. ^ ^yes 11 sixpences, and receives 2 fourpenny 
pieces. 

« /'x ^ . 5 . 36 « .105 , 

...s 1 a? ga^ 6;g8 
^"^ 16"*" 16."^ 128 ■*■ 256' 
(iii) l + a?4-3aj«4-ll«5; 4-94609. 



LXXXIII. 
1. a : 5=2 : 6; c : d=Z : 4 or 1 : 2. 

a+h+C'\-d 



2. (i) x=- 



3 



(ii) ^=2, 



(iii)^=-y=^(l±3^/~l). 

4; (r*+r^)* 

6. n=16, r=6. 

7. 6n2; 814; 476»6a 
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LXXXIV. 

^(j?->l)(^-2) a?+a?M+yM-l 

6. 2880. 

6. «•+ ea^a?"^ + 21a^ip"^+ 66a?a?-i+ ... 

243 

7. (i)^=Oor-— , 

(ii) «=-l±^/7 or -1±^23, 

8. ilOOO. 

LXXXV. 



y 2^-1 x' 

3. (i) 4?= -2, (ii) x= -1 or -^^"^ , 
(iii) ;r=±4. 

4. a^—pa^+qx—r—0.. 

6. (i)574, (iO^+(-l)'-'{2r|==5 + 2rJ^ 

6. 30. 

7. 462. 
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8. The number required will be 9, for 

LXXXVI. 



1. afi-eC. 




3. (i) x=-\. 


(ii) a?=y=0or2a, 


(ui) «=l,y=l, 


4f=3, and three other-solutions. 


4. 167. 




S. 0-15, (ii)370; g.f,^*. 


6. y;2r=42, ;2r=14. 




113 

7- 3^6 ; »=io. 




8. 2062i yards. 






LXXXVII. 


1. (i) «^^^, 


(ii) a 


3. (i).= -S, 


(ii) ^=-4 or -7, 


(iii) ar=4, y=4. 





^- H.'^^^'^I^)' ^'^'i^, or -9, 18, -36,. 

and two other series obtained from 

a=125±60V-6, r==F|v-5. 
g Jli 10.13.16. ..(3r-h7) 
' lill' (-3)^|r •■ 

7. 32-65; 2535; 15646. 

8. 4^171 feet. 



158 



ANSWERS. 



LXXXVIIL , 

1. CO a^x'^-l-^a^x^, (u) V7^2. 

3. (i) «=8, (ii) f^=*2, 
(iii) (^=2or3*-3* 

4. 26. 

5. S^^+SJ'=S,{S^+S^). 
[18 



6 10; 



[sfio- 



3 ^9 81 243 • 



LXXXIX 



2. (i) a?=^o^^-|^** 



(ii) 



r 1 1 
1 1 

1 1 



ANSWERS. 
[llLa [11[6 [10[3 |10L6 

(-1)— -I ^ . 

7. The equation to determine » is ( 1 + ^ V= o 

\ 100/ 

8. 12 days; 780 miles. 

xa 

/«2 4 4 
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(^=1,2, 

^) ^y=2,3, 



(ii) a:=l, -4 or 



5=fc^41 



(^=1,2, 
(iii) <y=2,3, 

4. 1020 yards. 

6. 2 : 3 : 4; 2 : 3 : 4. 

6. (i) -129; (ii) 9^,10^; 6,4,3. 

7. 323010-22112; 129«98. 

8. 28 feet 

XCI. 

1. G.C.M. d? + 9; L.C.M. («*+l)(a?-l)(a? + l)«. 

2. (N/«+Vg>+x/<?) (N/g+N/&- Jc)(^a-. JZ>-^c) 

a2-».f>a+c*_2a6-2e>c-2ca ' 
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3. (i) -1 or 
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(^^)^=-S' 






6. 480. 

7« If r is of the form 4« the coefficient is 
1.3.5 (2^-1) J^ 

if of theform4#+l, 

1.3.5 (2^-1) 1 

[£.2- «*•+«' 

if of the form 4^-1 or 4* + 2, 0. 
8. r2§0022033ll, llOJ. 

XCII. 
1. (ay-a'6)(a-aO + (^-&')«=0. 

3. (1) «-|a246*-2a6(;r ^""^ ly=±l, 

/I 1 _ n 

" 62 "^ c« a2 J 

4. Pay ^6, and recei?e 28 dollars. 



(iii) 



dbc 



ahe 



6. 9 and 25. 

7. 1260 ; 1573, 561 excluding the case of one man. 

8. The second ( = i) • 



ANSWERS. 

xoni. 



1. (i) 0, (ii) 1. 

2. (i) «=Yg, (ii) - 






(iii 



*a?=2, 3, 



(57 = Z, 3, 

ii) {y=l,2, 
U=2, 1, 

V must not lie 
"6 (,?■*■ 3^)- 



3. « must not lie between 
6 



.|y2ii^^^^^ 



120 
'• 222* 
8. ^£1200. 



XOIV. 



1. When n is odd. 

2. (i) 



1 

^= ds-. 



(iii) 



y=*3 or *-, 

f«=6, 13, 
y=6,7, 5(6W-143), 



(ii)«=-ia, 



2^ 



;»=7, 6, i(6TN/-143). 



3. <^+6»+<?»+<»6<!=0 or a^+6»+^-3a6c«0. 
|32 [29 

6. 2H. 

8. 44 feet 
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XCV. 

1. (i) {a-rh-C'-d){a-h-e-\-d), 
(ii) (a-6)(&-c)(c-a). 

2. (i) 8, (ii)2-V3; 

3*^-3'.6» + 3«.6*- -3».5«+6'. 

3. (i) «?= -g , (ii; a;= — ^ — , 

3 7 
(iii) ^=2, 2 or g. 

3 1 

a ^'s rate : -B's rate :: «+^ : <+<'-r. 

XCVI. 
^ J 2".a?^-> ' 

ra;=0. 2or -1*^3, 
^^ \y=0, 2or -l=F^/3. 

6. n=ll ; ns=ll, r=7. 

7. (p + l)*-!?'; »'9966. 

8. The propoTiions of silver to copper are 67 : 7 in the 
first coin, 1 : 7 m the second. 



XCVII. 



1. (i) 2^, (ii) 1. 



2. (i) ;F=i/±(a+&)iN/a^ + 6aft + &4, 



ANSWERS. 
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(ii) 



r 34-J6 1 + ^/5 
2 2' 



(iii) a?==fcl, 2^= ±2, j8?=±3. 
3. 270 miles; 9 miles per hour. 

6. -f;^=2. 

8. 280a^, which is the greatest term when x=%. The 
eighth. 



XCVIII. 

2. (i) T-T i, (") t(n/5-1)(V5-V2). 

a?-4a*6*-26* * 

3. (i) aT=2, (ii) ^= ±1 or ~^^^^ , 

'i(±^/38±^/670), 
"2(*n/38«i-V670). 



4. The second is the greater. 

5. w(2w»+8n2 4-7«-2). 

126 |16 
^' ([13)2' [3[l3' 

7. ^^; ^375. 

a 13 and 43. 
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ANSWERS. 
XCIX. 



1 ^ 



(ii) x=4, -lor I (1*7-7), 



(iii) 



^=±1, ±2, *^?Vll±V-65, 



^=4,3,-(7'pV-55). 



7. l + 3a? + 6ic2+... + (2n- 1)^-1 

. (2n+l)^~(2n-l);p''^' 

8. 42 miles per hour, and 30 miles per hom*. 



C. 



2. y~5. 

3. (i) ^=^, 

(ii) iP= — 4 is one root, 

'd?=|r3fl-a«*a^/3N/23+6a-a«y 
(iii) ' y=|f3a-a2TaV3^/23 + 6a-a«V 

^=|(a«-3a); 

97. 
^ 10 1 A 2 

^- 63' 6' 24' 9' • 

a 6 lai^ge, 18 small burners. 
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